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DR. HULL'S PRINCIPLES OF BEHAVIOR* 

Department of Psychology, University of Oregon 


Robert Leeper 


A. 

If the principle of closure has any vitality, this book ought to go over 
with a bang. It is a book which has been awaited with unusual interest, not 
only by those who have been impressed by Clark Hull’s earlier work, but 
also m the sense that it fulfills some clearcut needs for a certain type of book 
on the psychology of learning. To see this book in proper perspective, 
therefore, it may be well first to define the reasons for both this active and 
this potential interest in it. 

American psychologists have tended to look on learning as more clearly a 
worthwhile field of research than any other division of general experimental 
psychology. One reason for this is the practicability of the field for research 
purposes, especially as contrasted with the relatively more intangible fields 
of motivation, thinking, and personality. But learning has appealed also 
because of its practical importance. For, in a real sense, learning is the chief 
concern of any parent, educator, psychotherapist, athletic coach, advertiser, 
or political leader. It is no wonder, then, that in American psychology, in 
almost all of our discussions of child psychology, social psychology, educa¬ 
tional psychology, etc., we relate the rest of our interpretations to some 
general principles of learning. Some notable books have not followed this 
pattern—witness the recent excellent books on psjrchotherapy by Carl R. 
Rogers, Fredeiick Allen, and S. R. Slavson—but these exceptions are gen¬ 
erally books that reflect clinical work rather than experimental work. 

The widespread interest in problems of learning, therefore, is one reason 
why Hull’s book will appeal. A second reason is that Hull’s book repre¬ 
sents the two lines of interpretation of learning that have been by all 
odds the most favored by American psychologists—the two relatively objec- 
tivistic theories of learning derived originally from Pavlov and Thorndike. 
In this respect it is interesting to contrast Hull’s book with two others— 
John A. McGeoch s Psychology of Human Learning (Longmans, Green, 

function —Ed WBS begun as a booIr review > but became too important for just that 
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1942), and Edward C. Tolman’s Purposive Behavior in Animals and Men 
(Century, 1932). Both of these are remarkably capable books. But 
neither of them is adapted to American psychology as successfully as is Hull’s 
book. McGeoch’s book is respected because of its tremendous command 
of experimental material and because pf its clear and reasonable interpreta¬ 
tions. But, with its strong emphasis on rote memorizing as the great field 
of research on learning, it was published 30 years too late. It does not 
appeal to us as covering enough territory or as giving an adequate general 
'theory of learning. Tolman’s book, with its emphasis on trial and error 
learning and on animal experimentation as the means of clearing up many 
basic theoretical questions, is really more at home in current American 
psychology. But Tolman’s interpretations have apparently not been con¬ 
vincing to a majority of American psychologists. I have just checked on 
six outstanding recent textbooks in general psychology—Boring, Langfeld, 
and Weld’s Introduction to Psychology, L. E. Cole’s General Psychology, J. 
F. Dashiell’s Fundamentals of General Psychology, F. Ruch’s Psychology and 
Life, Shaffer, Gilmer, and Schoen’s Psychology, and R. S. Woodworth’s 
Psychology. Tolman is not listed at all by three of these books, and is cited 
only in insignificant ways by two others. His interpretation of learning 
is mentioned. with some adequacy only by Woodworth. Furthermore, none 
of these six books except Woodworth's makes any mention, in their discus¬ 
sions of learning, of several research workers whose experiments are highly 
consonant with much of Tolman’s interpretation—namely, K. F. Muen- 
zinger, I. Kreehevsky, D. K. Adams, and K. Zener. Lashley's work on 
cerebral mechanisms is typically cited, but there is virtually no mention of 
his considerable body of experimentation on learning as a behavioral 
phenomenon. 


If these six texts indicate the predominant viewpoint of American psy¬ 
chologists (as they probably do, judging both by the eminence of their 
authors and by their wide adoptions), they indicate that Tolman’s work has 
not produced any sizable deflection of older trends of interpretation of the 
nature of learning. Just as N. R. F. Maier found that problem-solving 
tends at any given moment to have a “direction” that interferes with the use 
of any knowledge not consonant with that direction, so in American psy¬ 
chology our attempts to solve the problems of learning have been dominated 
(perhaps justifiably, of course) by the directions implicit in the theories 
of Pavlov and Thorndike. The influence of studies of learning by such- 
workers as Tolman and Lashley has not passed a certain threshold value 
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required to jolt our interpretations of learning out of their old orientation. 
Partly-j therefore, the appeal of Hull’s book will come from the fact that it- 
conforms with the direction of interpretation which American psychologists 
now generally find it possible to take. 

Not only does Hull’s book build on the foundations of Thorndike’s 
and Pavlov’s interpretations, but it tries to clear these interpretations of 
any faults and tries to integrate them into one unified, systematically de¬ 
veloped theory of learning. Most psychology texts, on the contrary, have 
given a double interpretation of learning, presenting on the one hand the 
concepts of conditioning and presenting on the other hand the concepts of 
learning derived from the trial and error point of view. This situation has 
not been satisfying, but it has not been evident how a single, unified inter¬ 
pretation could be developed. Some psychologists, of course, have avoided 
this duplication by virtually disregarding one tradition or the other. But 
this solution has not appealed to most psychologists. The notion that all 
learning can he reduced to conditioning principles lias received some enthusi¬ 
astic speculative application, but it has not distinguished itself as a means 
of formulating significant research problems for widely diffetent types of 
learning situation. Thorndike might have captured the loyalty of most 
American psychologists with an opposite view that all learning is reducible to 
trial and erior concepts. But, though ingenious, his recent experiments have 
been unconvincing as a basis for any general theory of learning. They 
have been impressive in bulk, but they have suffered from the great fault of 
too narrow a sampling of types of learning situation, types of subject, and 
means of measuring products of learning. Furthermore, Thorndike’s theory 
has become increasingly vague in its effort to meet various criticisms. The 
“response,” for instance, that is “connected” with a situation (29) can be 
anything—a pattern of muscular movement, a sensation, percept, memory, 
mental image, idea, judgment, etc. This vagueness protects the theory 
against some criticism, but at the cost of too much of its vitality. 

When Hull tries to weld these two lines of interpretation into one 
homogeneous system, therefore, he is trying something which American 
psychologists long have wanted. And when he uses the earlier and more 
nearly objectivistic concepts of Thorndike, rather than some of his more 
recent concepts, Hull likewise is following a tradition which still is favored 
by a large portion of American psychologists. 

However, to have a wide appeal, a book must of course not only conform 
to tradition in certain respects but move ahead of the procession in other 
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respects. The chief point in which this is true of Hull’s book is its stress on 
the idea (7) that psychological research should be . . directed by system¬ 
atic and integrated theory rather than by isolated and vagrant hypotheses.” 
Hull has won distinction for himself as one of that small but increasing 
number of psychologists who try to work by an y explicitly formulated method 
of systematically developing a coherent theory, deducing particular experi¬ 
mental implications of that theory, and testing these implications experi¬ 
mentally. In contrast, too much of the work of the rest of us has been 
either a systematic gathering of data without any preliminary definition of 
problems to be tested, or a matter of experimental testing of isolated hypothe¬ 
ses—witness the jumble of topics under almost any name in the Psychological 
Register, for example. But we have not been proud of this procedure; and 
increasingly, as psychology has matured, we have come to grant the justice 
of Hull’s demand for research that would derive its problems from a 
coherent theory rather than just from inspiration or from chance sugges¬ 
tions from some other experimenter’s work. 

Some psychologists, of course, have thought that Hull has been too inter¬ 
ested in formulating methodological principles and too little interested in 
using them in experimental work. However, any full consideration of his 
work ought to take account of the experimental research of his students, 
because, just as in the case of Kurt Lewin, the bulk of his experimental 
work has come through the studies of his students rather than by his own 
hands. Actually, the experimental literature of the last decade has • con¬ 
tained a large number of excellent studies of learning by Hull’s students, 
with problems clearly defined, techniques carefully worked out, and with 
careful statistical treatment of results. Even by its summary of these 
particular studies the present book could well claim some value as a research 
monograph. 

The appeal of the book will be not alone to research workers on learning, 
however, but also to workers in other fields who want an authoritative, 
definitive summary of the principles of learning applicable in other areas. 
It is for this group, at least in part, that Hull intended the book. Thus, the 
Preface starts as follows: 

, As suggested by the title, this book attempts to present in an objective, 

systematic manner the primary, or fundamental, molar principles of 
behavior ... the present work may be regarded as a general introduc¬ 
tion to the theory of all'the behavioral (social) sciences. 

Indeed, two books have already been published from the Institute of Human 
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Relations at Yale that base their interpretations of learning almost 
entirely on Hull’s concepts (N. E. Miller and John Dollard’s Social Learn¬ 
ing and Imitation, Yale Univ. Press, 1941; and J..W. Whiting's Becoming 
a Kwoma , Yale Univ. Press, 1941). So, apparently, Hull’s theory has ap¬ 
pealed convincingly to at least some of his colleagues as having the wide 
applications in social science that he feels it might have. 

Many of the detailed features of the book, too, are likely to increase the 
interest in it. In contrast with the impossibly formidable Mathematico- 
Deductive Theory of Rote Learning of 1940, the present volume is quite 
readable. The style suffers a bit from pompousness (it would rather say 
“when light waves impinge on the visual receptor” than “when light comes 
into the eye”), but otherwise a considerable clarity of exposition marks the 
book. A sizable amount of experimental material is cited, much of it 
summed up by graphs in which curves have been fitted mathematically to 
the empirical values. The closeness with which the curves fit the empirical 
data tends strongly to give a general impression of accuracy of interpretation. 
Especially technical parts of the discussion are segregated at the ends of 
the chapters. Excellent summaries conclude all the chapters, and the final 
chapter summarizes the whole book. These devices give an excellent means 
of getting a clear idea of the theoretical structure which Hull has developed. 

All in all, therefore, probably the great majority of those who read the 
book will get a strongly favorable impression from it. It" will serve, 
in all probability, considerably to lengthen the life of the approach to learn¬ 
ing which it endorses. I will be very much surprised if we fail to find a 
great amount of quoting of this book, in the next 10 or IS years, as the 
outstandingly authoritative and tough-minded treatment of the general 
theory of learning.* 

B. 

If Hull’s Principles of Behavior lived up to the rosy expectations described 
above, a review of the book ought properly to be both brief and sweet. 
This review, however, will be neither. For, much as I sympathize with 
Hull’s viewpoint in certain respects, and much as I admire some features 
of his method, I am aghast at the product of his work. It creates a good 
first impression. But when one spends on it, not the amount of time which 
most psychologists can afford to give to it, but enough time .really to test 
its logic and to check its empirical material against the experimental litera¬ 
ture, one flaw after another appears, and one is driven finally to the con- 


*See footnote, p. 52. 
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elusion that most of the major conclusions of the book, experimentally 
speaking, are either meaningless or demonstrably unsound. 

I admit that this statement must not sound reasonable. And, unques¬ 
tionably, when the author of a book has the eminence and background of 
solid accomplishment of a man like Hull, the burden of proof is surely on 
the reviewer who expresses such an opinion. I will try to indicate the evi¬ 
dence, therefore, with considerable care, 

I do not imply, however, that this book will not h«rfe made a contribu¬ 
tion to the field of learning. Even if the book does have many faults, it 
has one main virtue which Hull wished it -to have: it provides a coherent, 
logically developed system which facilitates the task of passing judgment 
on the broad approach to learning which Hull endorses. The really impor¬ 
tant question in the following review, therefore, is not the question whether 
Hull's book has certain faults or virtues, but is the question whether a 
“peripheralist” explanation of learning, such as tends to be derived from 
the fundamental concepts of Pavlov and Thorndike, gives us a good basic 
approach to this field. Admittedly, any theory of learning cannot be more 
than a rough approximation now, since our knowledge is so incomplete. But 
it is important for us to decide, and I think it is possible for us to decide, 
whether we are going in the right general direction when we adopt the 
“direction” used by Hull, or whether we can already see the need of a 
different approximate statement of the nature and conditions of learning. 
Hull’s book can help us significantly in making this decision, because indirectly 
it can help us to see to what an extent the peripheralist view of learning 
has been a philosophy rather than a viewpoint sensitive to experimental 
evidence, 

Hull, of course, has been one of the most vocal psychologists in demand¬ 
ing that we must be rigorously clear in our definitions, explicit in our logic, 
and humble in our treatment of experimental evidence. Thus, as descriptive 
of experimental spirit, one could hardly find a better statement than occurs 
in this book (p. 12): 

. . . empirical observations are regarded as primary, and wherever a 
generalization really conflicts with observation the generalization must 
always give way. 

But, in the actual execution of the book, vagueness is often the rule; and, 
in his derivation of hypotheses from the experimental literature of learning, 
Hull is not guided mainly by experimental evidence, but by the philosophical 
faith that relatively mechanical concepts must, for some very general reasons, 



ROBERT LEEPER 


9 


ultimately prove to be correct. So strong is Hull’s faith in the fundamental 
soundness of his position that he preserves a stony silence even toward 
work by Lashley conducted explicitly to test some of the concepts Hull 

builds on. . , . , 

This willingness to subordinate experimental evidence to deductive taitn 

is of course no new thing in psychology. Nor is Hull the only psychologist, 
by any means, who accepts the particular deductive faith that relatively simple 
and mechanical processes must be the truth. In fact as I. Jenkins has said 
in a paper on the Postulate of an impoverished reality (13) : 

... all distinctively modern thought, and so a large part of . . . con- 
tempoiary theory and practice, is based upon a single postulate . . . 
the postulate that icality and nature are poorer, more bare, than our 
experience of them . . . that nature can be explained entirely m terms 
of matter and motion; that these alone are real. . . . 

The reason why psychologists tend especially to sympathize with this sort of 
viewpoint is that, for a long, long time, the processes of the mind were 
conceived as mysterious processes that had no resemblance to the sequences 
of cause and effect which a science might investigate. This notion, one 
might say, was the bad Giant who lived in the land and who devoured all 
the embryonic psychologists. Then, along came the youthful scientific view¬ 
point and slew the Giant (except that he did not really die, so that it has 
been necessary to keep on slaying him every once in a while). The weapon 
which the young giant-killer used, so it is claimed, was the concept that 
psychological processes, far from being mysterious or inscrutable, are really 
only rather simple or mechanical connections between receptors and effectors. 
And, consequently, from Descartes on down, some thinkers have felt t at 
the hope of truly scientific work in psychology depends most, not on following 
experimental evidence wherever it shall lead, but on sticking to this idea t at 
all the seeming complexity of psychological processes is illusory and that, 
really, some fairly mechanical processes account for all the psychological 
facts that actually are facts. As time has passed, psychology in many re¬ 
spects has outgrown this simple faith. But, in 1943, in Hull's Principles of 
Behavior , the hands of the clock turn back, and Don Quixote rides again. 

We could leave the book to establish itself, therefore, as a piece of charm¬ 
ing fiction, with nice pictures, nice printing, and everything. But the 
trouble is that most of our general psychology texts tend to follow the 
same tradition which this book sets. If Hull has written fiction or philoso¬ 
phy, it also is true that he has numerous fellow-writers in a field which 
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aspires, to be a field of science, instead. It may be, though, that by exag¬ 
gerating this tendency to rely upon a deductive faith rather than upon 
ernpirical evidence, Hull may again perform the service that Cervantes’ hero 
.rendered in another field. 

C. 

Before attempting to substantiate the criticisms suggested above, however, 
we need to get a general picture of Hull’s interpretations. 

We nee'd not tarry over' the first sixth of the book. The first two chapters 
present Hull’s familiar (and really excellent) abstract methodological con¬ 
cepts, and the three subsequent chapters lead up to the discussion of learning 
by sketching such matters as adaptation by behavior, the receptor-conncctor- 
effector mechanisms, and innate behavior. A few stimulating slants are 
suggested. Thus, Hull emphasizes the idea that, for drives or needs to be 
adaptive, they must be able to arouse behavior of many different forms, 
with certain responses most likely to be evoked, other responses less likely 
to occur but still possible enough, etc. However, there is not much in these 
early chapters to justify a description of the book as other than a treatise 
on learning. 

The main part of the book deals with two main problems. The one divi¬ 
sion (Chapters VI-XI, XIX, and part of XVI) deals with conditions 
governing learning or habit-formation. The second division (Chapters XII- 
XVIII, except part of XVI) deals with conditions governing the use of 
habits. 

In both of these divisions, the theory which Hull presents is a peripheralist 
theory of learning. By this I do not mean merely that it is an objectivistic 
theory, built solely on data on stimuli and effector responses. It is such; but 
so likewise is the theory of learning of E. C. Tolman, and yet Tolman’s 
theory is clearly a centralist interpretation. 

What is meant by describing Hull’s theory as peripheralistic is that, 
fundamentally, he interprets habits as relatively simple and mechanical 
connections between the two peripheral events of stimulation and effector 
reaction, and that, moreover, he believes that the conditions -governing both 
the formation and the use of habits are relatively simple and mechanical 
conditions. To be sure, Hull almost certainly would deny this charge. He 
could point, for instance, to the fact that he speaks of the nervous activity 
involved in behavior as “this extraordinarily complex process” (p. 29); and 
he could point to the fact that his concepts of afferent interaction, reactive 
inhibition, summation, etc., obviously represent complications of the basic 
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idea that the nervous system serves as a connecting link between receptors 
and effectors. 

It is true, indeed, that the phenomena of learning which he describes are 
more complex than those which sufficed to satisfy John B. Watson. But, as 
the following summary will reveal, the various portions of his theory justify 
the description of his theory as portraying learning in relatively simple, 
mechanical terms. 

1. Hull’s Delineation of the Nature of Habits 

At different points, Hull uses four different expressions for designating a 
habit, alternating between them as though they were approximately inter¬ 
changeable, For the most part, the crucial terms of these four expressions 
are not defined. It is apparently assumed that the terms aie sufficiently 
clear from ordinary usage. However, it cannot always be assumed that 
Hull wants his terms to be understood in their ordinary sense. For instance, 
in some of his formal postulates he uses the terms “afferent neural impulse 1 ’ 
and "afferent impulse” (singular) in a sense which cannot possibly refer to 
the ordinary usage of this term (see Postulates 1 and 2, p. 47; Postulate 4, 
p. 178). Granting, then, that there is some uncertainty in what Hull in¬ 
tends because of this lack of definitions, it may be said that Hull uses the 
following four means of designating habits: 

- First, habits are spoken of most commonly as stimulus-response connec¬ 
tions. Second, habits also commonly are spoken of as receptor-effector con¬ 
nections. Thus, after discussing reinforcement phenomena, he states: 

This central fact shows conclusively that reinforcement leaves within 
the organism a relatively permanent connection between the receptor 
and the effector associated in the original reinforcement. It is this 
which in the present system is meant by the term '‘habit" a technical 
adaptation of the common-sense concept that goes by the same name 
(p. 117, italics added; see also pp. 69, 315). 

This seems like a definitive statement. But, unless a stimulus is the same 
stimulus only when applied to the same receptor, and unless a response is the 
same response only when executed by the same effector organ, this designa¬ 
tion of habits as "receptor-effector connections” is not the same as their 
designation as "stimulus-response connections.” Nor is the concept the same 
as that implied in the following statements from the start of the chapter 
(p. 183) on "stimulus generalization”: 

. . . every reinforcement mediates connections between a very great 
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number of receptor and effector processes in addition to those involved 
in the reinforcement process. , . . 

1. The reaction involved in the original conditioning becomes con¬ 
nected with a considerable zone of stimuli other than, but adjacent to, 
the stimulus conventionally involved in the original conditioning; this 
is called stimulus generalization, 

2. The stimulus involved in the original conditioning becomes con¬ 
nected with, a considerable zone of reactions other than, but related to, 
the reaction conventionally involved in the original reinforcement; this 
may be called response generalization. 

3. Stimuli not involved in the original leinfoicement . . . become 
connected with leactions not involved in the original reinforcement . . 
this may be called, stimulus-response generalization. 

Really, this statement should be taken as Hull’s chief description of the 
products of learning, because it points most definitely to the experimental 
facts which he would, 'defend as best established. 

In the fouith place, however, Hull speaks of habits as connections be¬ 
tween afferent and efferent neural impulses (p. 404), afferent and efferent 
neural discharges (p. Ill), or an afferent impulse (singular!) and a reac¬ 
tion (p. 178). In fact, he refers to this as the most satisfactory characteriza¬ 
tion of all, on the ground that the central afferent discharge is determined 
not only by the particular stimulus, but also by “afferent neural interaction” 
from other afferent impulses. However, Hull does not implement this con¬ 
cept with any principles that would throw light on the question of how 
greatly an afferent discharge might thus be modified and still evoke the 
related reaction, or on the question, either, of what factors give rise to much 
afferent neural interaction. Indeed, Hull says, . under most circum¬ 
stances there is a close approximation to a one-to-one correspondence, paral¬ 
lelism! or constancy between” the stimulus and the central afferent discharge 
on the one hand, and between the efferent discharge and the effector reaction 
on the other, so that these pairs of terms . . for purposes of coarse molar 
analysis . . . may be used interchangeably” (p. 112). Nor is this concept 
of afferent neural interaction presented as explaining the phenomenon of 
stimulus generalization (p. 354). So, practically speaking, although Hull 
presents this as his most technically-adequate designation of habits, the con¬ 
cept is not made ready for use. 

All-of these designations of habits, however, are somewhat comparable in 
that they are all peripheralistic in their emphasis. When an animal 
learns, it does not acquire “knowledge,” “expectations,” “hypotheses” or any 
other such thing, but acquires connections between events at the periphery. 
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The only departure from this is provided by the concept of afferent neural 
interaction, which is a move in the direction of a Gestalt interpretation of 
nervous functions. But since this latter concept is not developed in a way 
which permits any experimental predictions {other than the negative warn¬ 
ing that you may not get the results which you should expect from the 
other principles!), it leaves Hull’s designation of habits a peripheralistic view. 

2. Hull's Description of the Factors Governing Habit-Formation 

The same tendency to describe the phenomena of learning in relatively 
simple and mechanical terms is seen in Hull’s principles regarding the form¬ 
ing of habits. According to Hull, “connections” are established merely be¬ 
cause an affeient discharge arrives in the central nervous system at about 
the same time (but not necessarily prior to the time) that an efferent dis¬ 
charge occurs, and because all this “is closely associated” with a reinforcement 
or need-reduction (p. 178). Nothing is said about the way the learner 
perceives or organizes the situation, or about any processes of mental set, 
thought, or sensory re-organization. In fact, very little is said about any 
sort of contribution by the learner other than that he serves as a sounding 
board, as it were, for the various stimulus-determined processes. 

Hull carries out this theory with a consistency which makes his meaning 
unmistakable. He says, for example, that in a conditioning experiment 
connections are formed between the response and all of the stimuli acting on 
the learner’s receptors. Thus, Pavlov’s dogs must have formed habits 
connecting the salivary response, not solely with the reputed conditioned 
stimulus, but also with postural stimuli, visual stimuli from the room, 
olfactory stimuli from the restraining harness, bites from the dog’s fleas, 
etc. (pp. 205-206). The connections between most of these stimuli and 
the response are likely to be weak, however, because (a) many of these 
stimuli are relatively weak, and (b) their time of onset is generally too re¬ 
mote from the time at which the response and reinforcement occur. Fur¬ 
thermore, these incidental connections are soon subjected to extinctive inhibi¬ 
tion. The fleas unwisely bite the dog on many occasions when no food is 
given; the odor of the harness continues between reinforcements. Hence by 
relatively mechanical processes the conditioned response tends eventually to 
be connected effectively only with the stimuli to which, under ordinary life 
conditions, it ought to be connected to be biologically adaptive. However, 
if these corrective conditions were not present, all stimuli in the situation 
would be connected effectively with the response . 
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Although Hull suggests no reason why this might be expected, he de¬ 
votes one chapter to the proposition that the first occurrence of a learning 
situation makes the greatest contribution to the development of the habit- 
strength attai«able under the given learning conditions, the second occur¬ 
rence of the learning situation produces an increment of habit strength equal 
to the same fraction of the potential habit strength still not achieved, etc. 
This is what Hull means by saying that habit strength is a “positive growth 
function” of the number of trials. This is not intended as meaning, how¬ 
ever, that the habit will express itself in any observable way in the early 
. trials, because Hull assumes a certain inertia or reaction-threshold and also 
assumes certain chance variations (“oscillation” factors) which would operate 
solely to obstruct the occurrence of the response (note this odd assumption, 
pp. 326-328, 393). In view of these additional factors, Hull argues that an 
5-shaped performance curve may be' secured during learning even though 
the habit strength is growing maximally at first (pp. 326-335). 

Several other factors also are related quantitatively to the rate of learning. 

, Thus, this rate is determined partly by the amount and nature of the rein¬ 
forcing agent. The increment of habit strength from any given trial is 
greater the smaller the interval"between response and need-reduction. In 
fact, Hull says, if the interval between the response and reinforcement is 
greater than 30 seconds there is not likely to be any learning except in situa¬ 
tions in which connections have been built up between “fractional ante¬ 
dating goal reactions” and some of the stimuli in the learning situation. 
When an animal has been conditioned to secondary reinforcing agents, how- 
'ever, these operate to produce a learning of whatever stimulus-response con¬ 
nections they are closely associated with (pp. 89-98). 

The rate of learning also is influenced by the time relations between the 
conditioned and the unconditioned stimuli. The most favorable time rela¬ 
tion is that which exists when the signal precedes the adequate stimulus by 
“something less than a half second” (p. 176). As the time relations vary 
from this optimal point, in either direction, the rate of learning falls off 
sharply. In fact, says Hull (p. 177), if the stimuli do not set in operation 
some major physiological cycle, 

It is doubtful if true trace conditioned reflexes can be set,up when 
the onset of the unconditioned stimulus follows the termination of 
the conditioned stimulus by more than about three seconds. 

Only one experiment is cited for this conclusion, and in this one experiment 
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the curve anterior to this optimal point, even including measurements for 
backward conditioning, is as high as the curve posterior to it. . 

Referring back to these 'several factors affecting habit-formation, Hull 
(pp. 388-389) says in the final chapter of the book: 

Theie are doubtless other conditions which influence the magnitude 
of the increment of habit strength resulting from each reinforcement. 

Those 'listed- above certainly are typical and probably comp use the 
more important of them. An adequate statement of the primary law or 
laws of learning would accordingly take the form of an equation m 
which A would be expressed as a joint function not only of N but 
of the quantity and quality of the reinforcing agent, and of the tem¬ 
poral relationships of S to R and of R to G. 

If anyone wishes to get from Hull's theory of learning, then, a means of 
planning efficient learning situations, or if anyone wishes to find an explana¬ 
tion of why learning occurs easily in some situations and only with great 
difficulty in other situations, these are the only factors to which HuLl s dis¬ 
cussion would direct his attention. 

The development of extinctive inhibitions is really another form of learn- 
ing, however, and mention of it should be linked with the above discusston. 
Hull’s theory is that not all of experimental extinction is due to extinctive 
inhibition (or, conditioned inhibitions). Instead, from every response, 
whether reinforced or not, there is produced a certain “need for rest or 
“need for cessation of that activity.” This “reactive inhibit.™ spon¬ 
taneously dissipates within a few horns, rapidly at first, and then more 
and more slowly. However, if trials are massed, it accumulates to significant 
amounts, and when each response ceases there occurs a satisfying or reduction 
of this need to cease responding. Hence, a habit of not responding, or of 
conditioned inhibition, is learned. Therefore, learning not to respond does 
not depend on any perception that the situation has been changed or on 
any intelligent observation or hypothesizing that the signal is no longer 
followed by its former referent; but the learning not to respond depends 
merely on the same simple conditions of S, R, and need-reduct,on that pro¬ 
duced the original learning. Spontaneous recovery from experimental extinc¬ 
tion may occur insofar as extinction is a product of “reactive inhibition, 
since the latter (p. 298) 

“ dissipates spontaneously through the passage of time, but «/*.” 

(the conditioned inhibition), “being a true habit, presumably does not, 
at least to any great extent.” 
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3. Hull's Description of 'the Factors Governing the Use of Habits 
Really the largest portion of the book is devoted to this problem of the 
factors governing the evocation of habits. In addition to the two factors 
just mentioned (temporary states of reactive inhibition and enduring habits 
of extinctive inhibition), the following factors are stressed: 

(a) . According to the principle of stimulus-generalization gradients , the 
power of a stimulus to evoke an habitual response decreases "according to 
a negative growth curve” as the stimulus differs more and more from the 
exact stimulus involved in the learning. With intensity differences this loss 
is much less than with qualitative differences (differences of pitch, e.g.). 

( b ) . Special effects occur from combining different stimuli. Because of 
external inhibition, an alien stimulus presented with a conditioned stimulus 
will lessen the effect of that conditioned stimulus. When several stimuli are 
presented together, each of which is positively connected to the same response, 
summation will occur, except that (p. 219): 

If twa stimuli separately and equally conditioned to the same re¬ 
action are later presented simultaneously, and their afferent neural 
interaction effects are sufficiently great, they will jointly evoke a weaker 
reaction tendency than would be mediated by either one of the stimuli 
acting alone. 

No criteria are given for knowing when the afferent interaction effects will 
be “sufficiently great.” This means, I cannot refrain from inserting, that 
compound conditioned stimuli may either summate or interfere, with the 
conditions altogether unspecified as to which of these will occur. It is 
natural, therefore, as Hull says, that some findings by Shepard and Fogel- 
sanger. cited by Kohler, “. . . present no paradox whatever” (p. 219) for 
his principle of compound stimuli! 

(c) . An active motive or drive must be present for a stimulus to evoke 
its related habit. Evocation is a multiplicative, not an additive, function 
of drive and of habit strength. However, this drive need not be the one 
present in the original learning; any drive tends to activate all habits 
through hypothesized, chemical or hormone-like factors that operate directly 
on the nervous system. These substances also act specifically on particular 
parts of the body (e.g., nutritional factors on stomach muscle), and hence 
they produce drive stimuli which tend to be conditioned to particular responses. 

(d) . According to the principle of behavioral oscillation, the reaction 
caused by a habit will vary considerably even under conditions that seem 
constant. This oscillation is caused by fluctuations of the stimulation thresh- 
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olds and latencies of individual neurones and muscle fibers, and also 
by spontaneous discharges of impulses from neural centers. Such oscillations 
are presumably uncorrelated in different parts of the reactive mechanism 
and might exert a joint influence which would appreciably change the char¬ 
acter or the intensity of a response. This “indeterminateness” phenomenon 
in psychology, as one might call it, is particularly the reason why a massing 
of statistical evidence is ordinarily required in behavioral research. 

On all of these matters regarding both the formation and evocation of 
habits, Hull has attempted to determine the quantitative nature of the 
mathematical relationships involved. In a few cases he concludes that the 
relationships are probably linear. More generally, however, his formulations 
are those of a “positive growth function” or its converse, a “negative growth 
function.” 

It might seem as though, with learning and habit-use dependent on 
such relatively mechanical considerations, the products of learning would 
generally be maladaptive, or at least unadaptive. However, Hull takes 
pains to point out the biological adaptiveness of the phenomena he hypothe¬ 
sizes. Repeatedly he insists that, for behavior to be efficiently adaptive, it 
must display such features as he describes. Thus, discussing stimulus gen¬ 
eralization, he says (p. 389), 

This fact ... is of immense adaptive significance; since stimuli are 
rarely if ever exactly repeated, habits could scarcely function adap¬ 
tively without it. 

Such statements are expressive of the fact that the book seeks to deal with 
learning, not just in terms of laboratory experimentation, but as something 
fundamental for real life adjustments. 

D. 

In the sections of the review following this one, we will be compelled 
to face some rather serious faults in Hull’s book. But the book also has 
some of the fine qualities which we would have expected in it. Indeed, it 
is the outstanding worth of the book in some respects that makes the faults 
of the book the more regrettable, because in some ways it has the makings 
of a truly great book on learning. I will not dwell at length on these virtues, 
because they are readily apparent to any reader. But they should at least 
be listed. 

First of all, Hull should be given credit for clearly defining a number 
of truly worthwhile problems of learning. It is important to ask how the 
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number'of reinforcements affects the strength of a developing habit, how 
habit strength is affected by the nature and amount of the reinforcement, 
and how learning is affected by temporal relations between signal, response, 
and reinforcement. It is important .to explain experimental extinction. It 
is important to ask how the overt use of habits depends on stimulus gen¬ 
eralization, conditions of motivation, etc. These are all good problems, and 
.1 believe that all of them are more clearly defined now because of Hull's book. 

Hull, secondly, has presented some good experimental material on these 
problems; and even back of this, he also deserves great credit for having 
suggested and directed a considerable portion of the experimental studies 
which axe reported at most length in the book. 

In the' third place, Hull has worked out the inter-relations between a 
number of concepts in a way which long has needed to be done. Thus, as 
mentioned above, he has faced explicitly the problem of why only the in¬ 
tended signal, rather than all of the stimuli in the conditioning situation, 
becomes an effective conditioned stimulus. His discussion of the r61e of 
motivation in conditioning has helped to bring conditioning and trial anti 
error, learning together. He has not merely echoed the common treatment 
of learning in terms of a mixture of principles from different sources, but 
has unified the principles into one homogeneous system. 

Fourth, Hull has peiformed one of the main services which he insists 
that a systematist should serve: he has stated many of the concepts sharply 
enough, and has designated experimental implications of those concepts sharply 
enough, that he greatly facilitates the task of judging empirically the validity 
of the periphcraiistic point of view in learning. In consequence, even if 
he has not been willing himself to consider the evidence which often disproves 
those implications and thereby refutes his major principles, he nevertheless 
has formulated the theory in a form which compels the theory to face the 
evidence. So, the book does demonstrate in some ways the usefulness of 
Hull’s methodological concepts even though his personal devotion to some 
concepts prevents him from following their guidance throughout. 

E. 

In the present section, the discussion will present some concrete examples 
of the various types of fault found in the book. Important though these 
faults may be, however, I do not feel that the discussion should be left at 
that. Sometimes it happens that, though an author is vague in many of 
his definitions, careless in his use of experimental evidence, and more or less 
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illogical, he still achieves a theory that contains so much good that one 
cannot afford to neglect it. With Hull’s book, however, I am driven to 
the conclusion that virtually the whole theoretical structure is unsound. If 
this is true, it means that a number of our most common interpretations of 
learning are also unsound. Accordingly, in the next section, I will con¬ 
sider Hull’s main principles one after another, and give the reader the oppor¬ 
tunity to draw his own conclusions. 

As a background for the discussion of the various types of fault in Hull’s 
book, let us quote Hull himself: 

The essential characteristics of a sound scientific theoretical sys¬ 
tem. . . . 

1. The definitions and postulates of a scientific system should be 
stated in a dear and unambiguous manner, they should be consistent 
with one another, and they should be of such a nature that they 
permit rigorous deductions (7, p. 495). 

2. The labor of deducing the potential implications of the postulates 
of the system should be performed with meticulous care and exhibited, 
preferably step by step and in full detail ... (7, p. 495). 

3. The statements in the theorems should agree in detail with the 
observationally known facts of the discipline under consideration (8, p. 5). 

Odd as it may seem that Hull should frequently violate these precepts after 
formulating them so clearly and emphasizing them so strongly, these viola¬ 
tions are the main faults of the book. I will speak specifically of these 
points, except that I shall make no separate comment on the matter of 
whether he has been sufficiently logical. After all, the best proof of the 
logical pudding is the eating. 

Before discussing the first and third criteria of a scientific system,' how¬ 
ever, let us add a fourth which is so simple that Hull, of course, took it for 
granted: the author of a theoretical system, when he reports experimental 
evidence, should report it in such a way that he will give a reasonably 
careful reader a correct impression of the experimental facts. 

The several failures of Hull to achieve this fourth requirement of scientific 
work are not nearly as important as are his omissions of experiments which 
contradict his principles. But they are straws that show the way the wind is 
blowing; and since they are relatively simple points we might begin with them. 

As a first example, let us take the presentation of two experiments by 
Hovland which constitute the sole evidence offered in support of the prin¬ 
ciple of stimulus-generalization gradients. Figure 42 (p. 185) sums up the 
data from one of these experiments. In this graph, “amplitude of galvanic 
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skin reaction is plotted against just noticeable differences from the tone 
used in the learning. The center of the base line is marked "0” and then 
in each direction from this point the base line is labelled up to 200 j.n.d.'s 
of pitch. The high point of the curve falls above the zero point, and from 
this high point the curve falls away with an impressively accurate fit and 
with wonderful symmetry in both directions. It is the type of material in 
Hull’s book which especially tends to impress a reader. As one psychologist 
has already expressed the matter to me, “What makes me think the book is 
important is the success with which Hull has formulated quantitative rela¬ 
tionships. After all, his curves do fitI" 

I happened to look up Hovland’s article, however, to check on another 
matter. What was my surprise to find that Hovland’s article showed no 
such double-winged curve! Half of his subjects (total N = 20) had been 
conditioned to the highest of four tones; the other half to the lowest of the 
four. Then, to avoid any artifacts from absolute qualities of the tones, all 
of the subjects had been thrown together, averaging all scores to the “con¬ 
ditioned tone,” regardless of whether this was the highest or the lowest tone, 
then averaging all scores to the tone 25 j.n.d.'s away from that conditioned 
tone, etc. This procedure is legitimate enough. But it yields only a 
single curve, and what Hull did was to take this one curve and draw it in 
both directions. Not only that, but the title of Hull’s graph states: “Note 
that the gradient extends in both directions on the stimulus continuum (vibra¬ 
tion rate) from the point originally conditioned.” Furthermore, as one of 
the tour conclusions from the data, Hull states (p. 185) : 

The pooled results from twenty subjects are shown in Figure 42. There 
it may be seen that: .... 

• \ dim ' nishing generalization tendency extends symmetrically 

in both directions, ... 


One an only remark mildly that a mirror-image usually is symmetrical 
Tl i f ff T\T he ° nEln: ‘ 1 as,a ™' W have b " n P Iotted ‘° ^ the 

-Mlmg-off m both directions. But the fit would not haye been so nice. 

ic same sort of treatment is given the data from Hovland's other experi- 

eralizatio "T* • - P ' 'T' StiU later ’ in discussin S the “stimulus gen- 

m p e ri rr n effects " H ° vi “ d ' s ° n *>— 

p. 264) . d h ‘ S unwarranted mimr-image fashion (Figure 58, 
econd example of poor presentation of material, we may look at the 
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sole bit of concrete material cited from the extensive data on learning pro¬ 
vided by K. S. Lashley. After discussing some of Pavlov’s observations on 
external inhibition, Hull (p. 218) says: 

What appears to be the same thing but in an even clearer form has 
been reported by Lashley (5, pp. 140-141). Rats were trained to jump 
to a black card bearing a white triangle and not to jump to a similar 
card beating a white circle of the same area, (.Incidentally, Hull 
does not even cite this coirectly, as the negative design was a plus 
sign.) After the animals had attained more than 95 per cent of 
conect choices, new cards were substituted which contained the same 
figures, with four small figures added. The score of ‘conect” choices 
with the new cards fell to 90 per cent. 

No measure of reliability of the difference is given, but Hull continues, 
using (he conventionally modest style at the risk of implying that the inter- 
pretation is favored by Lashley: 

The interpretation is that the four additional figures so changed the 
affeient impulses . . . that the effective habit strength at the command 
of each was appreciably weakened. . . . 

Since I knew that Lashley often has found it instructive to do rapid ex¬ 
ploratory work with small groups of subjects, I looked up the reference. 

I found that this fall from “more than 95 per cent” to 90 per cent was based 
on 20 trials for each of two rats—just enough to warrant Hulls use o 
the plural! And, Lashley speaks of the item as indicative of successful 
transfer to the other figures.” Now, has Hull misrepresented or not? If 
all this had occurred in a senior thesis, we might say “No, he has not 
become sufficiently familiar with statistical safeguards.” But when a man 
of Hull’s known statistical skill proceeds in such a fashion, what can one say 
Another example was apparent to me because it concerned a study of my 
own which closely paralleled a slightly earlier study by Hull. In both 
experiments, rats were trained with simple two-route mazes m which they 
needed to traverse one arm when hungry and the other arm when thirsty. 
The motivation was alternated, daily in Hull’s experiment, somewhat more 
irregularly in my own. The only vital difference of method in the two 
studies seems to have been this: In Hull’s maze, when a rat traversed the 
wrong arm, its run led to a door which blocked access to the single end-box 
and the rat was compelled, to retrace and go through the other arm to 
reach the end-box. In my own experiment, on the other hand, since it was 
planned under the stimulation of Tolman’s and Lashley s theories of learn- 
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ing, the maze had been constructed with two end-boxes, one containing food 
and the other a pan of water. When a rat made an incorrect choice in this 
maze, it entered an end-box containing the goal-material not desired on that 
■day; and there it was confined for about a half-minute before its next run. 
The situation on correct runs was app'roximately the same, naturally, in both 
mazes. Therefore; provided such confinement in the wrong end-box was 
not rewarding, both experiments, according to Hull’s theory, should have 
yielded similar learning curves. On the other hand, according to such a 
theory as Tolman’s, the two experiments should have yielded extremely 
different results because, on the wrong trials, the rats should have acquired 
useful knowledge when they were confined in the end-box containing the 
goal-material not desired on that day and, in Hull’s maze, they should have 
acquired some knowledge that would confuse them when they were required 
on the following day to select the path that had led to the empty blind 
alley. v 

< The results of the two experiments were these: For the first month of 
training, Hull’s rats averaged less than 50 per cent correct on the first 
runs of each day. They improved gradually, but required 25 periods of 
training of eight days each before attaining 80 per cent correct on first runs. 
In my own experiment, however, only one such 8-day period was required 
before reaching 83 per cent correct on first runs in the second 8-day period; 
and 94 per cent w r as attained in the third 8-day period. To account for this 
difference Hull sas ? s in his book: 

. . . thirsty rats supposedly satiated with food ■will, after receiving even 
a few drops of water, very generally eat if food is available (6, p. 

270). . . . Thus after the first trial Leeper’s animals were presumably 
operating under both drives, and one drive or the other was reinforced 
no matter which path was traversed (p. 235, italics added). 

• The reference cited is his own related article. But the only factual state- 
, ment on the matter contained in it is the following statement, which almost 
surely refers to the effects that occur when a rat is returned to the living 
cage and is permitted to drink to temporary satiation (9, p. 270) : 

... very thirsty animals seem not to eat dry food in normal amounts. 

As a rule, at once after securing water rats will proceed to the food 
jars and eat greedily even though the same jar of food may have been 
standing in the cage some hours prior to the giving of water. 

■ This quotation therefore hardly gave him a basis for saying what rats would 
do in the maze after receiving only a few sips of water. And, actually, on 
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the incorrect runs the rats almost never touched the undesired goal-material, 
but spent most of their time vigorously trying to push up the lid and escape 
from the end-box. 1 regret that my article failed to specify this fact. But, 
considerable evidence was mentioned which shows indirectly that the rats 
were not “operating under both drives" after the first trial. Thus, in the 
days 6-26 of the training, during which the per cent correct on first runs 
was 86 per cent, the per cents correct on the 3rd, 4th, and 5th runs for 
the same period were 86, 91, and 85. A curious reversal effect appeared on 
the 2nd trials, but it seems to have other explanations. Furthermore, when 
the rats later were given 20 trials in immediate succession, the hunger drive 
held up rather evenly throughout, and the thirst drive fell off only as indi¬ 
cated by the following percentages of correct runs in successive gioups of 
five trials: 100, 97, 80, 53. 

A control experiment was performed, using Hull’s type of maze, and 
Hull’s results were duplicated for the period tested. And on the other 
hand, using an elevated maze with three end-boxes, and adding some “latent 
learning” conditions, I had other rats reach 100 per cent scores on first 
trials within five days on each of three problems with such hunger-thirst 
alternations. So, it seems quite safe to say that it was exceedingly ham¬ 
pering to the rats in Hull’s maze to meet a door blocking access to the one 
end-box, and that it was definitely helpful to the rats, in the other mazes, 
to come into an end-box and find there the goal-material not wanted at the 
time. This in turn suggests that learning is produced at least partly, not 
by reinforcement, but merely by an opportunity to perceive “what response 
leads to what consequences.” Even though a crucial theoretical point is at 
issue, however, Hull did not cite the available indirect evidence that might 
have ruled out his explanation, nor did he ever write to inquire: “I am in¬ 
clined to interpret your results as due to such and such a factor—does this 
assumption fit your observations of the facts?” He preferred to infer the 
empirical facts, justifying the inference by a citation which does not really 
say what he cites it as saying. 

Even though there are, therefore, at least some cases of poor presentation 
of experimental material, this is not the most serious fault of the book. 
The most serious problems are the book’s dependence on a small number 
of studies (often experiments with small numbers of subjects) and Hull's 
refusal to discuss, or even mention, a considerable number of expertly- 
conducted experiments which run flatly contraiy to his main conclusions. 
Even an inspection of the index of authors’ names is sufficient to reveal 
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the one-sidedness of the evidence which Hull employs. Thus, to name some 
workers whom one might most expect in a book like this, there is no men¬ 
tion of the work of K. F. Muenzinger, W. J. Brogden, E. Culler, I. Krcchev- 
sky, H. Harlow, D. K. Adams, W. S. Hunter, R. Loucks, N. R. F. Maier, 
T. C. Schncirla, H. S. Liddell, A. Melton, J. A. McGeoch, or L. E. Cole. 
None of the experimental work of Tolman is cited, nor any of his interpreta¬ 
tions of learning—only the ideas of “molar” concepts and of “intervening 
variables.” Aside from one joint study, none of the experimental work of 
E. Hilgard or D. Marquis is mentioned. One slight reference is made to 
G. Razran’s work. Two slight references are made to Lashley’s work, 
including the one citation already discussed. No work of the Gestalt psy¬ 
chologists is mentioned except in a few vague, slurring, and often unfair refer¬ 
ences such as the following (pp. 379-380): 

Indeed, If current configurationism is evei formulated as a tine scien¬ 
tific theory . . . 

It is hoped that the derivation of the major phenomena of stimulus- 
pattern learning . . , will contribute to the dissipation of current mis¬ 
understandings among psychologists, since these aie a source of such 
deep and painful confusion to the scientific public. However, optimism 
in this connection is seriously dampened by the conviction that the 
differences involved arise largely from a conflict of cultures . . . which, 
unfortunately, are extra-scientific and are not ordinarily resolvable by 
either logical or empirical procedures. 

By actual rough count of the space devoted to the direct discussion of experi¬ 
mental methods and results of work on learning, my estimate is that about 75 
per cent of such space is devoted to material from Pavlov’s laboratory and 
from Yale (about 60 per cent from Yale). Only about 25 per cent goes 
to all of the rest of the experimental literature on learning! Sometimes, 
however, not even studies from Yale are cited. Thus, Chapter 1£IV de¬ 
pends heavily on studies by two of Hull’s students—S. B. Williams and C. T, 
Perin. But no mention is made of another study by another of Hull’s 
students, conducted between the times of the other two, and seemingly quite 
as trustworthy as either of them—the study by R. S. Sackett (24). It 
would not have supported the elaborately-analyzed findings derived from 
the other two studies, but I can detect no fault in it except that it tends 
to spoil the nice picture yielded by the other two experiments. Similarly, 
although for years Hull employed the study by himself and M. J. Bass (10) 
as proof of gradients of stimulus generalization, his present chapter on stitnu- 
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lus generalization makes no mention of it, and makes no attempt to reconcile 
its opposite findings with the data from Hovland. - 

No more need be said now, however, regarding such omissions. Since 
the experimental literature on learning is so huge, an author naturally 
cannot cite everything. When we.discuss the various principles of Hull’s 
system, however, we will see that the chief charge is the omission of directly 
relevant material. Before concluding the present section, a third fault of 
Hull’s book may be illustrated—its lack of explicit definition of crucial terms. 

Some featuies of the book might give the appearance that Hull has de¬ 
fined with care. Thus, the book ends with a glossary of more than 100 
technical symbols used in it. But this glossary merely gives the verbal 
equivalents of these symbols and does not, in turn, define these verbal 
equivalents. Nor in the text itself are the crucial terms sufficiently defined. 
For example, as has been mentioned above, Hull apparently intends that 
learning should be understood primarily as something that produces connec¬ 
tions of a sort that yield the phenomena of stimulus generalization, response 
generalization, and stimulus-response generalization. If this is so, the defini¬ 
tion of these teims is vital. But, for instance, all that we are given in the 
definition of response generalization is the statement: 

The stimulus involved in the original conditioning becomes con¬ 
nected with a considerable zone of reactions other than, but related, to, 
the reaction conventionally involved in the original reinforcement . . . 

{p. 183; italics added). 

Now, what does "related to” mean? Must the same muscles be used for 
a second response to be "related to” the original response? Is a response 
"related to” the original one if it produces the same effect on the environ¬ 
ment? Or, if "related to” means neither of these things, what is the 
criterion of relatedness? 

Again, Hull says that the best designation of a habit is that it is a 
connection between a response and an afferent discharge as modified by 
afferent interaction. If such is the case, it is desirable that the principle of 
afferent interaction should be operationally meaningful. But this postulate 
has this formal statement (p. 47) : 

“Postulate 2. All afferent neural impulses active in the nervous 
system at any given instant, interact with each other in such a way as 
to change each” (each neural impulse—note the singular) “into some¬ 
thing partially different in a manner which varies with every concur¬ 
rent associated afferent impulse or combination of such impulses.” 
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This is an assertion, in other words, that there is a phenomenon of afferent 
neural interaction. But, what are its conditions? What is the difference 
produced in “each” afferent neural impulse? How much are afferent im¬ 
pulses modified, and what factors produce much or little effect? Unless 
such things are stated, the principle is almost meaningless, of couise. But the 
only answer given in the remainder of the Postulate is this: 

Other things equal) the magnitude of the interaction effect of one 
afferent impulse upon a second is an increasing monotonic function of 
the magnitude of the first. 

This sentence illustrates Hull’s usual flair for some sort of quantitative 
statement; but it likewise says almost nothing. It is easy for us to believe 
that-there are significant afferent interactions: the findings with binocular 
rivalry, the phi phenomenon, reversals of ambiguous figures, distortions in 
visual illusions, etc., are abundant testimony that there must be some such 
effect, even though Hull characteristically mentions none of these. But to 
explain such afferent interactions, Hull has probably seized on one of the 
most minor factors of all, but then asserts (p. 46): 

This hypothesis makes possible the explanation of many important be¬ 
havior phenomena, otherwise inexplicable, such as . . . 

One wonders what the word “explain” means to Hull! Actually, if Hull 
does attempt to develop this concept in a way that will provide the basis 
for definite predictions, he will find himself treading many paths already 
traversed by Gestalt psychologists. Their principles of perceptual organiza¬ 
tion need to be stated more explicitly, it is quite true; but even now there is 
some real guidance in their principles of factors governing figure-and-ground 
organization and other types of grouping; and on the other hand it would 
be hard to find in psychology a principle that is more nearly meaningless 
than this one of Hull’s. 

If, therefore, it is hard either to prove or disprove Hull’s theory at certain 
points, part of the difficulty is that sometimes it cannot be said what that 
theory is. 

F. 

' In the present section we get down to the fundamental question: “Is Hull's 
theory of learning a good theory?” This question is not necessarily an¬ 
swered by the materials given above. I believe they put Hull’s theory under 
suspicion, but they are,not fatal to it. We need now to make a frontal attack 
on the problem. We need to go down the line examining one after another 
of Hull’s main principles of learning. 
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1. Hull's Principles Regarding the Nature of Habits 

As we have seen, Hull has used four different means of designating habits. 
Thus, habits are receptor-effector connections: . . reinforcement leaves 

within the organism a relatively permanent connection between the receptor 
and the effector associated in the-original reinforcement. It is this which 
in the present system is meant by the teim 'habit’ . . (p. 117). But 

even a beginning student in psychology should be able to spot the inade¬ 
quacy of this as a designation of ' habit. The experiments are legion that 
show that habits still function despite changes of locus of stimulation and 
of muscles involved in the response. 

Secondly, when Hull sums up his series of chapters on habit-acquisition, 
in his Postulate 4, he states that whenever an “effector activity” and a 
“receptor activity” are closely associated in time with each other and with 
either a primary or secondary reinforcement, “. . . there will result an incre¬ 
ment to a tendency , . . for that afferent impulse on later occasions to 
evoke that reaction” (p. 178). As brought out earlier, this sort of expres¬ 
sion is vague because Hull does not define the crucial terms “effector activity” 
and “reaction.” Hence we cannot be sure 'what different leactions would 
still be the "same reaction” and would tend to occur as a consequence of 
that habit. However, let us take the loosest meaning which the term 
“reaction” might have in a peripheralistic theory, and let us see whether, 
even with this meaning, Postulate 4 may be reconciled with experimental 
data. That loosest meaning would assert that reactions are the same, re¬ 
gardless of whether they involve the same muscles or the same pattern of 
movement, provided they produce similar effects on the environment. 

To determine whether Postulate 4 can be accepted, even in this loose 
sense, let us consider the numerous expertly conducted latent learning 
experiments (27, 4, 5, 2), none of which Hull mentions. These have been 
criticized, of course, on the grounds that the supposedly unrewarded runs 
actually are rewarded through a satisfying of some exploratory drive. Sup¬ 
pose for the moment we accept this criticism as valid—what, then, do these 
experiments show? The fact remains that, until some appropriate goal- 
material has been found at the end of the maze, the “reactions” of the rats 
are reactions of wandering into blind alleys, leisurely washing themselves, 
sniffing at cracks, etc. If Postulate 4 is correct in asserting that reinforce¬ 
ment establishes connections between receptor activities and the reactions 
shown in the learning situation, and if it is true that these supposedly unre¬ 
warded runs have been rewarding, the conclusion follows that the effect 
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of that learning should have been the forming of connections so that later 
the stimuli from the maze and from the hunger condition should have evoked 
reactions equivalent to those wandering, fur-washing, crack-sniffing reactions. 
The minimum conclusion, however, that may be drawn from these latent- 
learning experiments is that what is learned is not connections that tend to 
produce effector activities or reactions similar to those shown in the learning 
period itself, but is something that may produce more or less opposite reactions. 

As stated previously, however, the designation of habits which seems most 
favored by Hull is neither of the above, but is the concept that . every 
reinforcement mediates connections between a very great number of receptor 
and effector processes in addition to those involved in the reinforcement 
process . . (p. 183). 

Hull has reason to say that there are a "very great number” of such 
connections formed, if this theory is correct. For example, when a person 
learns to read some new words, he forms connections (on the stimulus sideJ 
of such a nature that he now would know how to pronounce and interpret 
the words as presented in many different styles of t 5 r pe, many different 
sizes of type, and even many 'different colors. The number of such con¬ 
nections, on the stimulus side, would presumably equal the number of 
discriminations which the person could be tiained to make regarding such 
differences of style, size, color, and illumination of the printed words be¬ 
cause, according to any peripheralistic theory, such differences would have 
to be differences of stimuli, or else discrimination habits could never be 
established. 

On the response side, too, the number of connections would be enormous. 
The experiments on equivalence of response illustrate this. For example, 
Heinrich Kliiver reports that, after a Cebus monkey had learned to pull in 
food by means of one object, it readily transferred to the use of a sack to 
whip in the food, a piece of rope for the same purpose, a cardboard triangle, 
a piece of wire netting, and a chain. When only a newspaper was available, 
and with that pinned down by a heavy box, the monkey tore off pieces of the 
paper, worked and rolled them into a partly rigid mass, and used this 
(14-, 15). 

Not only thi® but according to Hull’s theory it also would be necessary 
to say that connections must be established between the stimuli and patterns 
of movement which the person has not yet learned to make. Thus, when a 
person learns to spell a word as a child, he is forming connections between 
the sound of the word and reactions of typewriting, telegraphy, deaf-mute 
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finger language and whatever other patterns of movement he may acquire 
years later! 

Now, admittedly, it is possible to say that a learning situation causes the 
establishment of thousands or tens of thousands of connections and cross 
connections, even to patterns of movement not yet acquired by the person. 
But one of the qualities of good scientific theory is economy, provided the 
more economical formulation can account for the facts. Thus, Copernicus’s 
helio-centric theory of the movements of the planets was based on the same 
data employed by Ptolemaic explanations in terms of cycles and epicycles 
with reference to the earth as a fixed point of reference; and it was only 
the quality of economy, and hence of greater intellectual efficiency, that led 
astronomers to renounce the Ptolemaic views for those of Copernicus. 

The alternative to Hull’s multi-connection theory of the nature of habits 
can account for the same facts by four processes, the first described by 
the principle that, as E. R. Guthrie (3, p. 18) has expressed it, "Somewhere 
in the brain the impulses from receptor elements can be combined to act as 
functional units.” That is, the process in the central nervous system begins 
with a process of organization of nervous impulses. The factors governing 
this organization are not simple. Partly the organization is determined by 
the pattern of stimulation of the receptors and by the innate properties of 
the nervous system, as the Gestaltists have emphasized most strongly; but 
partly the organization is determined also by habits of sensory organization, 
by motives active at the time, by mental set, by temporary conditions of 
fatigue such as Kohler has hypothesized to account for fluctuations of reversi¬ 
ble figures, etc. Admittedly, such processes of organization are constructs, 
known only by inference; but this would be no objection from Hull’s 
point of view, because he sees clearly that psychology must deal in terms of 
inferred processes. So, as the first portion of an alternative theory, there 
need to be various principles that would enable us to know what sorts of 
organizations are established that would serve as the functional units (just 
as a chemical compound is a functional unit) that would provide the basis 
for the further steps in the process of response. 

The second aspect of an alternative theory would bb’ that, after a habit 
is established, such a pattern of afferent activity tends to arouse, redintegra- 
tively, the same further pattern of brain activity (or, even more widely, of 
physiological activity) which previously was evoked only by the more ade¬ 
quate conditions present in the learning situation. Thus, the same motiva¬ 
tional process tends to be aroused that was aroused in the learning situation, 
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the subject tends to visualize the same situation that he perceived earlier, etc. 
However, third, rather than these redintegrations appearing in a pure form, 
another step usually occurs of fusion or integration of those redintegrative 
processes with the perception of the current situation. Then, in the fourth 
place, the redintegiative process as thus modified is used by the subject 
as the basis of whatever effector activities are at his command and seem 
appropriate to him as a means of dealing with the particular objective 

situations, _ 

According to such a formulation, habits might be described particular .v 
as connections between patterns of stimulation and central redintegi ative 
mechanisms. Or, we might use cither Tolman’s (30) expression, that a 
habit is a “sign-.gestalt-expectation,” or Ralph Whites (31) simpler lan¬ 
guage, that habits are knowledge of what leads to what. Let us admit here, 
too, that these are gross terms, molar terms. But again that need not 
disturb Hull, for he undertook to describe in this book . . the basic molar 
behavioral laws ... the uniformities discoverable among the grossly observ¬ 
able phenomena of behavior as contrasted with the laws of the behavior 
of the ultimate 'molecules’ upon which this behavior depends , . .” (p. 17). 

In such an alternative theory theie is no imputation of peculiarly human 
characteristics to .animals. The red integrative mechanisrhs are always 
more or less restricted in their adequacy of representation of what effects 
will be secured by what techniques. Thus, when Kliiver’s (14, p. 297) 
Cebus monkey was baffled by a problem of food suspended out of its reach, 
it directed its behavior towards the floor, and “went through the motions of 
raking in food with a T-stick although there was no food lying on the floor, 
or she did the same with a ring, a sack, or a wired* Too, as time passes, 
such redintegrative mechanisms tend to become less elaborate and less de¬ 
tailed than they were originally. They become more nearly simple per¬ 
ceptual-motor connections. But such phenomena do not controvert a descrip¬ 
tion of habits as “knowledge” or as “redintegrative mechanisms,” but merely 
define some of the fruitful problems of learning which must be well explored 
under this approach. 

Naturally, one assumes a somewhat complicated process when he assumes 
’ that animal behavior depends upon a fourfold process of perceptual or¬ 
ganization, redintegration, fusion of redintegrative material with current 
perceptual material, and final effector activity. But animal behavior is in 
many respects marvelously flexible and adaptable; so we are driven to recog- 
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nize either a series of such processes or tens of thousands of cross connections 
such as Hull conceives to be established by each reinforcement. 

2. Hull’s Principles of Habit-Formation 

We may sum up in nine main points the principles of Hull regarding the 
acquiring of habits. If this theory is sound, these nine principles should 
harmonize with available experimental evidence. 

(1). Hull asserts that all adequate stimuli favored by proper temporal 
relations become connected with the response, if associated also with proper 
reinforcement. What is learned is not something determined by' highly 
variable perceptual organizations within the learner, but is primarily stimulus- 
determined. 

It is not surprising that Hull cites no expeiimental evidence to support 
this principle. It would be an endless task to prove that all stimuli in a con¬ 
ditioning situation become connected with the response. This principle is 
a key feature of Postulate 4, therefore, not because of empirical evidence, 
but because his general approach demands the idea deductively. 

In contrast with this absence of empirical support for the principle, how¬ 
ever, we may easily find experimental evidence that denies it. Thus, in an 
experiment reported by Lashley in 1942, four rats were trained to jump 
to the larger of two circles, this learning requiring an average of 95 trials. 
They were then tested with the smaller circle paired with a larger triangle. 
They always chose the larger figure (the triangle). Then 200 further 
trials were given with the small circle still negative and the larger figure, 
the triangle, positive. According to Hull’s theory, the rats should certainly 
have learned a connection between the triangular form and the positive 
jumping response, because {«) the triangle certainly stimulated the rat’s 
eyes, ( b ) rats can learn to distinguish triangles from circles, and (c) the 
triangle as a stimulus was presented only with proper time relations to the 
response and reinforcement. 

However, when the rats were next presented with a triangle and a circle 
of equal areas (the same triangle, and a circle intermediate between the 
original two), the rats responded merely with persistent position preferences. 
Retrained with the large triangle and small circle (with no errors in 20 
trials), the rats were then tested with a small triangle and lai'ge circle. 
All rats chose the large circle rather than the triangle in 20 out of 20 
critical trials. As Lashley (19, p. 259) comments: 

“If the animals are given a set to react to one aspect of a stimulus 
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situation” (as, here, to relative largeness), “large .amounts of train¬ 
ing do not establish association with other aspects, so long as the 
original set remains effective for reaching the food.” 

Another striking disproof of this first principle of Hull is an experiment 
reported by I. Krechevsky (17). 

The evidence points, therefore, not to the mechanical sort of interpretation 
offered by Hull, but to an interpretation which Lashley has expressed in 
this way (19, p. 242): 

1, The mechanism of nervous integration is such that when any 
complex of stimuli arouses nervous activity, that activity is immediately 
organized and certain elements or components become dominant for 
reaction while others become ineffective. This constitutes a “set” to 
react to certain elements. Such an organization is in part described 
by Gestalt principles of perception, in part by principles of attention, 

2. In any trial of a training series, only those components of the 
stimulating situation ‘which are dominant in the organization are asso¬ 
ciated. Other stimuli which excite the receptors are not associated be¬ 
cause the animal is not set to react to them. 

(2). Hull asserts that the ordinal position of each trial determines in a 
relatively simple way the increment of habit strength from that trial, and 
that, more specifically, habit development is a positive growth function of 
the number of trials. 

This is a sweeping conclusion, a conclusion of the sort that requires 
extensive evidence before it may be accepted. But Hull presents only three 
studies that support this conclusion of Chapter VIII. An entomologist 
would not be content to present three species as evidence of the proposition 
that all arthropods have six legs; but Hull expects us to respect his book as 
scientific when he presents three specimens for a generalization covering 
such a large and heterogeneous field as the field of learning. 

It is quite probable that there are many learning situations in which the 
greatest amount of learning occurs on the first trial, less on the next, and 
so on. This may well be true especially of those situations which are fairly 
well structured perceptually or cognitively at the very beginning (as in 
memory experiments with simple visual forms, lists of words, or stories). 
In order for a principle to be scientifically useful, however, we must know 
the conditions under which it holds and the conditions under which it no 
longer applies. To discover such limits of application, a theorist is under 
obligation to search for likely exceptions and to report them carefully. 

There are such exceptions to Hull’s principle. For example, opposite 
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results were reported by I. Krechevsky (18) in. a study designed explicitly 
to test this view of Hull and of K. W. Spence. Three groups of rats were 
trained with the jumping apparatus. The control group received consistent 
training throughout—Card A was always positive, and Card B always 
negative. With a second group, however, Card A was negative and 
Card B positive during the first 20 trials, and only after these first 20 
trials were the cards used as with the control group. Still another grouD 
had its first 40 trials in this reversed fashion before ending its training with 
the cards arranged as for the control group. 

According to his piinciple of the importance of hypothesis-processes in 
learning, even by animals, Krechevsky predicted that the rats given the 
reversed training would not show a greater total learning time, even 
including these reversed trials, provided the original period was not too long. 
According to the theory of Hull and Spence, however, these first 20 
(or 40) trials should have developed connections between the "wrong” 
designs and the jumping and avoiding responses, and after the significance 
of the cards was reversed, the rats should have to tear down some old habits 
and build up the new connections. The reversed groups should therefore 
have required a larger number of trials to learn, even excluding the trials 
before reversal. This would be even more true of Hull’s present theory. 
When Krechevsky performed this experiment, Hull and Spence (25, p. 431) 
were hypothesizing that the true learning curve is probably 5-shaped, with 

. . the relative strengthening effect of a single reinforcement . . . least at 
the beginning and end of the learning and greatest in the middle portion.” 
But now, since Hull asserts that the greatest increment to habit strength 
comes from the first conjunction of stimulus-response-reinforcement, the 
next greatest increment fiom the second such conjunction, etc., it would 
be even more true that Hull’s theory would predict great differences of 
learning time between the control group and experimental groups. 

Krechevsky found that the control group required 162 trials to learn; 
the first experimental group required only 141 trials, including the 20 trials 
with reversed training; the second experimental group required 171 trials, 
including the 40 reversed trials! Krechevsky concluded that, in about the 
first 30 trials, the rats must not have been learning to respond to the stimulus 
patterns as such. 

Spence (26) has severely criticized these results. First, he asserted, it is 
not valid to condemn the Spence-Hull theoty because the experimental groups 
took fewer trials after the reversal than the control group required, since 
the training technique tended, especially in the early trials, to eliminate 
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position preferences. This objection is a refusal to face squarely the impli¬ 
cations of their theory, because Spence and Hull hypothesize that proper 
conjunctions of stimulus, response, and reward cause increments of strength 
of the S-R connection from the beginning of training. Position preferences 
might mask the operation of that S-R connection at first, but would not 
obstruct its development. To' discard the first 20 (or 40) trials for the 
control group would be utterly inconsistent with the logic of Spence’s and 
, Hull’s theory. Second, Spence (26, p. 280) asserted, 

. . . Group III did require more trials than the control group ... a 
result which would appear to be opposed to the non-continuity theory. . . . 

But, asserting this, Spence made no mention of the size of the difference 
(162 as against 171 trials!), nor of the fact that the difference was only 
.63 times its standard error. Just as Hull’s hook abstains from giving any 
standard errors, so Spence spoke merely of “The fact that Group III learned 
more slowly . . (p. 281). Third, Spence said, the rats probably jumped 

without having the differential stimuli within their field of vision. But 
the rat’s field of vision is quite large, the rats surely looked at the cards, and 
correct reactions could have been based on any small portion of the type of 
cards used, as Lashley’s work has shown. Fourth, Spence (26, p. 281) said, 

. . . the relevant cue aspects simply were not received at first by the 
subjects. They did not “see” the rows of black squares because 
they were fixating other aspects of the stimulus complex. 

Now, if this statement means "received” and “see” in the sense of “central 
afferent receptor discharge,” as per Hull’s theory of learning, the rats surely 
did “see” the stimuli. But, if by “see” Spence meant something like “pay 
attention to” or “have become dominant in perception,” this fourth point is 
not a criticism, but is merely a concession of the whole Lashley-Krechevsky 
concept. 

Now, we have no knowledge of whether Hull refused to mention 
Krechevsky’s experiment because of any feeling that Spence had disposed of it. 
If such was the case, Hull depended on a grossly inadequate critical paper. 
On the other hand, if he realized, the unsoundness of Spence’s criticisms 
and yet still refused to mention this evidence against his own conclusions, 
it is another significant example of Hull’s unwillingness to introduce his 
readers to any discordant evidence. 

What happens on any given trial, therefore, is a much more complex 
matter than Hull suggests. Thus, even in relatively simple discrimination 
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expeidments, the ea-tly trials may produce no knowledge at all that the 
“crucial” stimuli indicate how the reward may be attained; instead, these 
early trials may contribute to the final mastery of the problem only by 
giving a necessary period in which misleading “hypotheses” may be tested out 
and eliminated. 

(3). Hull asserts that reinforcement or need reduction is essential for 
learning. This law of reinforcement is, of course, the same as Thorndike’s 
recent formulation of his Law of Effect. And this principle, either in its 
earlier or later forms, is almost universally accepted in American psychology. 
So, at least here it might seem as though Hull is on safe ground. 

This concept is a ticklish one to discuss. For, in some important ways, 
rewards do influence learning and performance. When a hungry rat finds 
food at the end of the maze and eats the food, this event tends to establish 
a knowledge or expectation of the consequence which may be attained by 
traversing the maze. Such goal-expectations, in turn, tend to produce a 
more energetic exploration on subsequent trials and thus supplement the 
simple motive of hunger as a means of producing the exploratory activity 
indispensable in trial and error learning. Provided that what we mean by 
“situation” is the combination of external stimuli and of hunger, we surely 
can assert therefore, as does Hull’s Law of Reinforcement, that a reward 
tends to cause a change in the learner of such a sort that, when the same 
situation returns, the rewarded responses will he more likely to occur. 

However, Thorndike’s Law of Effect and Hull’s Law of Reinforcement 
are more than the assertion that, when some conduct has been followed by 
a reward, the learner is more likely to engage in the same conduct when 
placed back in the same situation with the same motivation as before. That 
would be a fairly limited and guarded statement. But these principles go 
beyond that. They assert, first, that learning does not occur except as rewards 
or need-reductions occur. They assert, second, that what is learned as a 
result of the rewards is not such central effects as goal-expectations or 
knowledge of what actions lead to what consequences, but is a connection 
between the situation and the responses that led to that reward. 

To answer the question of whether such interpretations are correct, we 
should consider first the experiments on latent learning. These have been 
the object of some criticism, of course, so that most psychologists have not 
considered them disproof of the Law of Effect. Thus, Ruch (23, p. 295) says 
that the question of the latent-learning experiments “. . . is whether there 
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was learning without drive”; and since there was presumably an exploiatory 
drive, he concludes that the "principle of satisfaction” is supported, that In 
the absence of such satisfaction we usually find little or no learning” (23, 
p. 294). But, although the Law of Effect implies that motives are essential 
to learning, it is not such a law of motivation. When we point out that 
motives are needed to produce a persistent, vigorous attack we are not thereby 
proving that satisfaction of those motives is necessary for learning. 

Or, still more commonly, the critics of the latent-learning experiments 
have argued that these experiments do not disprove a Law of Effect because, 
during the supposedly unrewarded trials there is not only a motive of drive 
to explore, hut there is also a satisfaction of this motive. This criticism thus 
takes one or two logical steps, and then stops. What happens if we go 
farther? Suppose we ask such a critic to explain the fact that, with a 
food-reward given from the beginning, the errors in a maze decrease. "Sim¬ 
ple,” he would say, "the errors fall because the rat is learning to run the 
maze correctly, and he is learning to run the maze correctly because, when 
he goes down the true pathway, he is soon thereafter rewarded.” 

“All right,” we counter, "now explain this case: if rats never get food in 
the end-box, their error curves do not fall.” 

"Simple enough again. The errors do not diminish because the rats did 
not learn, and the rats did not learn because there was no more reward 
associated with going down the true pathway than there was with going 
into blind alleys.” 

"That’s interesting. Now, these latent-learning experiments. Why does 
the error curve fall so precipitously ^after, say, the tenth trial, on which 
the rats first encountered food in the end-box? Doesn’t this seem to indi¬ 
cate that learning really must have been occurring in the preceding trials, 
even though the conditions were not present there for evocation of that 
habit in a particular form?” 

"Yes, but you forget that even though there was no reward of hunger 
there was presumably a rewarding of some exploratory drive.” 

"Where was that rewarded?” 

"That’s a foolish question. Everywhere, of course—when the rat went 
into the end-box, down the true path, in the blind alleys—everywhere,” 

And with that we might leave that conversation, because it illustrates 
the common logic fully enough. To wit: satisfaction of hunger causes a 
learning of responses that particularly led to that satisfaction, but satisfac¬ 
tion of the exploratory drive leads to a learning, not of the responses that 
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led to that satisfaction, but of responses of traveling the maze with few 
errors! 

However, the assertion may be made, still further, that rewards are not 
essential to learning. As bearing on this, I might refer to the pair of 
experiments by Hull and myself that have been described earlier, on the 
hunger-thirst alternation. In these experiments the mazes were so simple, 
and so many trials were given, that it hardly seems appropriate to say that 
any “satisfying of an exploratory drive” could have been of much relative 
importance after the earliest days of training. In both mazes, it will be 
remembered, when the rat made a correct run it had practically the same 
experience of coming into an end-box containing whichever goal-material 
(food or water) was needed on that day. So, any differences of results 
cannot be explained by effects of rewards. But on the wrong runs, the rats 
in Hull’s maze came to a door which blocked their., access to the single end- 
box, and in the other maze they came into a second end-box which contained 
the goal-material not desired then. These incorrect runs must have pro¬ 
duced the difference of results in the two experiments. In both experiments, 
despite Hull’s inference to the contrary as regards my experiment, the wrong 
runs were not rewarded, hut were punishing or frustrating. Nevertheless, 
Hull’s rats required 25 8-day periods of training before attaining a criterion 
of 80 per cent correct on first trials; my rats required one 8-day period. 

It must be, therefore, that when the rats saw the goal-material not desired 
at the time, even though that situation was frustrating to them, they learned 
something that helped them to make an opposite selection of paths on the 
following day when their motivation was shifted. And the rewards on 
correct runs must not have stamped in the responses that led to that reward, 
but stamped in some sort of habit which did not interfere seriously with such 
shifting of response when the motivation was changed. So, it may be as¬ 
sumed, rewards cause learning and tend to cause a recurrence of the rewarded 
response on subsequent trials only because of a more inclusive phenomenon 
that “the process of responding to a situation tends to establish a knowledge 
of the properties of the situation.” 

To make such a distinction, and on the basis of it to object to the Law 
of Reinforcement as inadequate, may seem like splitting hairs. But science 
often proceeds best by splitting hairs—by making distinctions that look 
pointless to a commonsense view. So it does not matter that the Law of 
Effect (or Reinforcement) is not “all wrong.” It is wrong in the sense 
that a law is wiorig in physics that asserts that “Heavier materials fall , 
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faster than lighter materials.” My own faith is that psychology is now 
sufficiently mature that it cannot remain content with such grosser generaliza¬ 
tions, but ought to make the finer distinctions that clearly are possible. 

(4). Hull asserts that secondary reinforcing agents (stimuli previously 
closely associated with primary need-reductions) cause a learning of stimulus- 
response connections with which they are conjoined in time. Thus, he says, 
the elimination of the early blind alleys in a maze cannot be accounted for 
by the reinforcement from the food in the end-box, because too much time 
intervenes between the responses to those alleys and the final reinforcement. 
Instead, the correct responses to the early parts of the maze are acquired 
because various stimuli are present early in the maze which have in turn been 
associated with the primary reinforcement. The walls and ceiling, e.g., are 
like the walls and ceiling of the end-box. Hence these serve as secondary 
reinforcing agents themselves, and also call out various “antedating goal 
reactions”, (such as chewing movements, perhaps) which also provide some 
secondary reinforcement. 

This mechanical explanation sounds plausible until we ask a few questions. 
For example, when are these secondary reinforcing agents present? The 
answer must be: “All through the run.” Then we ask: "If such is the 
case, the secondary reinforcement must be associated with retracing and with 
entrances into blind alleys just as truly as with movement down each seg¬ 
ment of the true path—why, then, does the secondary reinforcement help 
the rat to learn to take the correct path?” 

After all, as stimuli, the blind alleys are more similar to the end-box than 
is the true pathway. Of course, an entrance into a blind alley is not followed 
by any primary need reduction. But neither is the passage down a segment 
, of the true path! Intuitively, of course, Hull knows that the two experi¬ 
ences have different kinds of effects on the rat. But he cannot derive the 
difference from his principle of secondary reinforcement, and Hull’s system 
is supposed to be logically explicit, not an affair of intuitive predictions.' 

If, on the other hand, we hypothesize that rewards are not the necessary 
condition of learning, but that learning comes fundamentally from a super¬ 
position or close succession of several perceptual processes, regardless of 
whether any of these have a rewarding quality, there are no special diffi¬ 
culties in the question of how learning occurs, say, at the start of a maze. 

(5). Hull asserts that punishment produces learning only ‘through the 
need reduction which occurs when the punishment ends. This is one of the 
. most clearly doctrinaire concepts of Hull. In many learning situations the 
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pain does not end until long after the response which produced the pain. 
When a person scalds his face, for example, the pain does not end soon. Or 
still more clearly, if a parent by carelessness permits a small child to be 
scalded, it is long after the accident before there would be any reduction of 
the punishment or discomfort aroused in the parent. Such a great temporal 
separation of need reduction from the response ought, according to Hull’s 
scheme, to prevent learning. Still, this would be a powerful learning 
situation. A punishment produces learning because it causes one clear, vivid 
perception of certain potentialities or properties of the situation. If that 
perception is clearly superimposed on another clear perception of what action 
or type of situation led to that punishment, the conditions of learning are 
met regardless of when the final need-reduction occurs. 

(6). Hull asserts that the important aspect of a reward is the "need 
reduction" which it brings, rather than any positive quality of the reward 
experience. On this concept, too, it is necessary to speak carefully. It is 
of course true that rewards are “need reducing.” And, as E. R. Guthrie 
especially has emphasized, this need reduction is what brings the goal-seeking 
or exploratory activity to an end. Furthermore, when I say that the positive 
value of a reward is the chief reason for the influence of rewards on learning, 
it may seem as though I am contradicting what was urged above, that 
rewards are not essential for learning. 

There is a big gap in Hull’s theory in this connection. Why should a 
“need reduction” produce learning? On this question Hull makes no sug¬ 
gestions at all. It favors his relatively mechanical approach to say that what 
is crucial about a reward is some decreasing of impulses from some drive 
stimulus, rather than some positive value of the reward; but he has no 
evidence for stressing this one phase of the con elated event rather than 
the other. 

When we look afresh at empirical material, the evidence seems to point 
to the positive influence as crucial, however. Foi example, when you offer a 
piece of candy to a small child and let him take a tiny taste of it, you are 
reducing the need for candy in the sense that, if he took perhaps a thousand 
times as much candy as he got in his hasty lick, he would he content to 
stop eating candy. But in every other respect you have aroused a need 
rather than reduced it—the child may have been busy with his toys the 
moment before, with no active motive of craving candy, but now the craving 
for candy has been excited as an active process and his behavior becomes 
dominated by the knowledge that you have some candy and that you are 
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withholding it from him. The positive effects of a reward are important in 
conduct in such a case, not any need reduction. The old Roman banquets 
may violate our aesthetic sense, but they were based on a correct formulation 
that behavior is directed, not at need reduction, but at satisfaction in a positive 
sense, with need-reduction, as they saw the matter, only an unfortunate after 
effect. 

(7). Hull asserts that a relatively simple formulation may be given re¬ 
garding the influence on learning of temporal relations of the conditioned 
and unconditioned'stimuli. Thus, citing only one experimental study of 
trace conditioned responses, Hull concludes that the most favorable time 
relations exist when the signal precedes the adequate stimulus by somewhat 
less than half a second, and that, as the relative temporal placement of the 
two varies in either direction from this optimal point (even if this creates 
the conditions for “backward conditioning”), the gradient of influence on 
learning is about the same. Indeed, he says (p. 177): 

It is doubtful if true trace conditioned reflexes can be set up when 
the onset of the unconditioned stimulus follows the termination of the 
conditioned stimulus by more than about three seconds. 

Hull’s treatment of this problem affords a beautiful example of how 
to develop simple conclusions by selecting evidence you want. Thus, to 
begin with, Hull presents the data only of Helen M. Wolfle’s 1930 experi¬ 
ment, which yielded almost symmetrical gradients in both directions. He 
does not present the data from a later experiment by the same investigator. 
In that later experiment, for instance, none of the subjects showed condi¬ 
tioning when the sound preceded the adequate stimulus (a shock to induce 
finger withdrawal) by two seconds; but, in contrast, there was a considerable 
indication of apparent backward conditioning. Nor did Hull mention, 
secondly, that this very peculiar result makes it probable that her experi¬ 
mental conditions allowed considerable effects from self-instructions, which 
G. Razran (22) has shown are so important in experiments on conditioning 
with human subjects. In this connection, we must remember particularly 
that Hull does not conceive of a conditioning experiment as some special 
and peculiar example of learning—the question in such a study is merely, 
for example, “Can a person learn to lift his finger off a grill after a given 
signal if the signal precedes the shock by two seconds or more?” I submit 
that it is inconceivable that Mrs. Wolfle’s subjects did not learn that the 
sound signalled the shock. It is inconceivable that they would not have 
lifted their fingers,from the grill if it had not been for their efforts to avoid 
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finger withdrawal unless it occurred "involuntarily” or in response to the 
shock. 

In the third place, Hull declined to mention an experiment by A. L.. 
Bernstein (1) in 1934, after Wolfle’s studies. Hilgard and Marquis’s book 
has cited the experiment prominently, so, it cannot be that Hull overlooked 
the article. The experiment was apparently excellently performed, under 
L. E. Cole’s direction. It used more subjects than Wolfle’s at each interval 
studied, and employed also a more careful means of measuring conditioned 
responses. But Bernstein found almost no conditioning when the signal 
followed the shock; and with.forward conditioning he found roughly equal 
frequencies of conditioned reaction for each interval from .25 sec. up to 
the longest interval employed (1.48 sec.). Bernstein concluded specifically 
that the data obtained from the longer intervals do not support Wolfle’s 
hypothesis that the amount of conditioning in human subjects is a function 
of the time interval. Hull has therefore selected evidence on the basis of 
its agreement with his hypotheses, rather than on the basis of technical 
expertness of available studies. 

Hull’s whole treatment of perseverative stimulus traces is foggy and 
indefinite. As the basis for “after effects of receptor stimulation” such as he 
mentions (p. 41), there are at least five possibilities: (a) after-discharges 
from reflex centers that continue after the incoming impulses have ceased, 
(b) after-effects that are maintained by muscular activity and resulting 
proprioceptive stimulation, as in some of W. S. Hunter’s delayed reaction 
experiments, (c) a thalamic-cerebral circulation of nervous impulses such as 
Cannon’s theory of emotion suggests, ( d) an intra-cerebral circulation of 
impulses, such as Lashley regards as both possible and probable, and (<?) 
processes maintained by verbal activity of the learner. 

Now, if Hull has attempted to develop merely a molar theory of be¬ 
havior, he was not under, obligation to explore these alternatives and to 
decide between them. But, if that is the case, it is equally true that he 
should not then have ruled out any of these alternatives and proceeded as 
though the after-effects of a stimulation can be carried only by some rather 
mechanical factors which trail off quickly in some physiologically-determined 
way. Actually, probably all five of the alternative means listed above should 
be recognized as being important for habit-formation, and rather than there 
being some mechanical rule of how after-effects diminish with time, what is 
more probable is that some after-effects disappear almost immediately and 
some may endure for hours or days. Thus, an expert workman in a factory 
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•will have very short after-effects from all of the normal noises in the factory, 
even when their physical intensity is great, but he will have long-enduring 
after-effects when he hears some much weaker noises which indicate that 
his machines are not operating properly. 

(8). Hull asserts that conditioned inhibitions are developed because the 
ending of each response reduces a need for ceasing to respond. This con¬ 
cept is fairly important for Hull’s theory. Extinctive inhibition is a matter 
of learning and habit; and if the learning of conditioned inhibitions cannot 
be explained on the basis of Hull’s simple principles of learning, this 
failure would call into question his general explanation of learning. 

Deductively, Hull does bring the development of conditioned inhibitions 
into his general scheme. Each response, he asserts, whether it is reinforced 
or not, produces a degree of “need for rest,” or “reactive inhibition,” which 
tends to dissipate fairly soon, but which acts like any other motivational 
state while it lasts. The ending of each response brings a reduction of this 
need. Hence, even during reinforced trials, the subject learns not to respond. 
This habit of not responding is masked under ordinary conditions of learning, 
because the habit of responding becomes strengthened at a faster rate than 
the habit of not responding. But during extinction training only the habit 
of not responding is developed, and this habit finally becomes the stronger 
of the two. 

To support this interpretation, Hull presents only one experiment (pp. 
292-293). He speaks of it, too, as failing to conform in some ways with 
the theoretical expectations. In contrast with this shaky evidence sup¬ 
porting his interpretation, various clear-cut experiments might have been 
cited to disprove it. One such is an experiment by J. S. Calvin which he 
cites as bearing on other points of the same chapter (pp. 290, 296). Calvin 
showed that, when reinforcements were given at the rate of three per 
minute, the frequency of conditioned lid reflexes rose to about 50 per cent 
in 50 trials, whereas with reinforcements given at the rate of 18 per minute 
, the frequency hardly went above 20 per cent in the same number of trials. 
This is good support for Hull’s idea of states of reactive inhibition. But, 
if the 18 reinforcements per minute developed a greater need for rest, they 
also should have developed indirectly a stronger habit of conditioned inhibi¬ 
tion. But, after a 24-hour rest, which Hull elsewhere characterizes as 
sufficient to dispose of the reactive inhibition but as having little influence on 
conditioned inhibitions (p. 286), the frequency of conditioned responses 
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rose to 71 per cent for the group given three reinforcements per minute, 
and to 72.5 per cent for the group given 18 reinforcements per minute. 

A second approach would be this: Since this state of reactive inhibition 
dissipates within a few hours, conditioned inhibitions should develop only 
from massed extinction trials. Thus, if maze trials are given only once a 
day, the rats should hardly show any unlearning of their former responses 
after the reward is removed. Especially is this the case since Hull asserts 
that the secondary reinforcing agents, which would still be present, are quite 
important in such situations (p. 302). However, with such daily trials, 
the errors increase markedly within two trials after the reward is eliminated 
or is changed to a less-desired goal-material (30, ch. 3). 

Third, Hull might have cited two experiments by Lloyd Humphreys, one 
of which was done at Yale under his own direction. In these two studies 
Humphreys found that, when only half of the trials had been reinforced 
during the training, with reinforcement scattered a bit irreguldrly, the two 
groups apparently became equally well conditioned in the same total number 
of trials (which is hard to reconcile with Hull’s principle of the influence 
of number of reinforcements on learning), and, what is even more important, 
the two groups differed greatly in their rates of experimental extinction. 
After only several trials the group given invariable reinforcement showed a 
very rapid falling off of response. They had apparently formed an expecta¬ 
tion of reinforcement on every trial, and when the reinforcements no longer 
came it was easy for them to form the new expectation that the situation had 
been changed. But the subjects given irregular reinforcement showed no 
falling off for four trials in one experiment, three in the other, and then 
only a slow decline thereafter (11, 12). Hull mentions this work by 
Humphreys only in another chapter, and only in the following precise 
fashion: 

It has been shown by Humphreys (7), for example, that the course 
of extinction is rather different when the reinfoicements of the original 
learning have been accompanied by a considerable number of non-rein- 
forced stimulations (p. 337; italics added). 

(9), As a summary test of Hull’s principles of habit-formation, we need 
to examine the view implied by Hull that one can plan efficient learning 
situations if he takes into account solely the factors affecting learning dis¬ 
cussed in this book—time relations between stimulus, response, and rein¬ 
forcement, and the amount and nature of the reinforcing agent. 

In his narrow conception of the factors governing rate of learning, Hull of 
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course reflects previous work on conditioning. Even in Hilgard and Mar¬ 
quis’s splendid kook on Conditioning and Learning one may search in vain 
for a discussion of factors determining rate of learning* speed of conditioning, 
etc. The problem is vital, nevertheless. Our principles have only minor 
theoretical or practical significance if wc know only that learning can occur 
under certain conditions, but know very little about the conditions under 
which much or little learning will occur. 

A good test of Hull’s theory is given by J. R. Liggett’s (20) experiment 
on olfactory discriminations. He used an apparatus in which the rats on 
each trial went down a tunnel-through which strongly-scented air was pulled 
by a fan. If one odor was present, the rat had to turn to the right at the 
end of the tunnel to reach food, with another tidor it had to turn to the 
lcfj:. The conditions of learning specified by Hull were fulfilled. There 
was a stimulus which certainly caused a central afferent discharge, there 
was a response and a closely subsequent reinforcement. Yet, with about a 
thousand trials, the rats did not develop any stable discrimination habits, 
and Liggett concluded that rats must have, at the most, but little sense of 
smell. In contrast, when H. G. Swann (28) modelled a smell apparatus 
on the principle of Lashley’s jumping apparatus, he succeeded in establishing 
stable discrimination habits in rats within h few score trials. Such contrasts 
could be multiplied from many other studies. 

Actually, there is sufficient empirical knowledge to justify a much more 
elaborate and definite set of principles of factors governing learning than 
Hull has given. Many of these principles cannot be stated in phj'siological 
terms. But this should not have deterred Hull, since he set out to develop 
a behavior 'theory that would be useful for the social sciences, and since 
he undertook to do this by developing “molar” principles, “uniformities 
discoverable among the grossly observable phenomena of behavior” (p. 17). 
For example, we need some “capacity laws.” Thus, we need principles that 
relate differences of learning capacity to differences of species, age, and IQ. 
We need laws of apperceptive background, of motivation, of the perceptual 
organization of the learning situation, of the learner’s mode of attack, and 
of mode, of presentation of the learning situation. Such principles could 
lead to a really rich understanding of learning situations. They could not be 
derived from Hull’s several principles of factors productive of increments of 
habit-strength; so they are just as primary as are his principles. Perhaps 
none of them are principles that can now be stated in terms of quantitative 
formulas. But, as has been seen, Hull has not actually been successful in 
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th,s even with the few meager factors he has discussed, but has achieved 
the appearance of Science by the selection of “helpful” experiments. These 
other principles need not imply any lack of reverence for mathematics or 
quantitative treatment. But they do imply that the proper method of growth 
o psyc ological theory is a method of “approximation and correction,” and 
not a process of refusing to consider anything which cannot already be ex¬ 
pressed by some formula. 

3. Hull's Principles of Conditions Governing Habit Use 

fhe situation with regard to Hull’s principles of habit-evocation is some¬ 
what more satisfactory than with regard to the above-mentioned concepts 
of the nature of habits and of the conditions governing formation of habits. 
In the present matter, there are a couple points to praise, as well as some 
other points that need adverse criticism. 

(1). Hull makes a valuable contribution by Ms emphasis on the idea that 
separate Problems are involved in the evocation } as contrasted with the acqui¬ 
sition, of habits. To appreciate the progress which this represents, one need 
only compare his discussion with J. A. McGeoch’s (21, pp. 597-599) treat¬ 
ment of the question of whether learning can be distinguished from perform¬ 
ance.. Logically, McGeoch says, the distinction may be made, but it is . . 
practically and operationally of little importance,” since “The only way*we 
can know that, learning. has occurred is by an observation of successive 
per ormances, since learning is a relation between successive performances " 

. Now, different conditions call out quite different performances follow¬ 
ing the same previous learning situation. Therefore McGeoch would have 
had. to say that, any learning situation establishes innumerable “learnings.” 
This concept is just as awkward as is Hull’s notion that each learning situa¬ 
tion establishes innumerable “connections” between variants of the original 
stimulus and variants of the original response. But on this matter Hull has 
moved on to the sort of approach which is more characteristic of contemporary 
science—-the approach which defines the work of science as the organizing 
of knowledge, not. just in terms of relationships between directly observable 
data, but partly. i n terms of constructs or inferred variables. We have 
always been willing to use some such inferences in psychology. In his clear- 
cut differentiation between' problems of habit-formation and problems of 
habit-evocation, however, Hull has carried our common viewpoint into a 
more mature and complete form than has been common in our discussions 
of learning. His acceptance of this distinction should facilitate greatly the 



46 


JOURNAL OF GENETIC PSYCHOLOGY 


relating of his concepts to those of Lashley and I olman, both of whom 
stressed this same distinction many years earlier. 

(2). Hull asseits that S-shaped curves during learning are due to mask¬ 
ing of hal/it-increments by oscillation factors and by reaction threshold. 
Hull had to reconcile his theory of maximum learning on early trials with 
the empirical observation that, in some learning situations, no signs of such 
.learning occur until after a number of repetitions of the situation. 

The solution is plausible as related to some learning, such as learning to 
give the names of objects, because in such cases any chance factors (oscilla¬ 
tion factors) have almost no likelihood of helping to produce a correct 
response. However, 5-shaped curves are also gotten in some discrimination 
experiments, as with Lashley’s jumping apparatus. Hull does not consider 
this sort of situation, in this connection. This is unfortunate, for it disproves 
his explanation as a sufficient interpretation, and would have helped him 
to search farther. For, in the first place, any threshold or inertia which 
might tend to obstruct a response has been overcome through the preliminary 
training in which the rat learns to jump to one card or the other. In the 
second place, since the oscillation factors would be as likely on any trial to 
favor the correct response as the wrong response, it would follow that, if 
the first trials produce some increments to habit strength, these increments 
should start to register their effects in performance immediately, in some 
appreciable improvement over the chance 50 per cent correct. 

(3). Hull’s concept that grddients of stimulus-generalization may be 
accounted for by simple stimulus differences seems to be an over-simplifica¬ 
tion. It must be true, of course, that there are limits to the extent of 
stimulus generalization; and presumably there must be some gradations of 
effect within these limits. But the probability is that such gradients are 
■ often products of relatively complex processes which can easily be overlooked 
when, as J. S. Bruner and Gordon Allport 1 expressed it, we prefer to 
settLe questions of the nature of learning, etc., by use of animal subjects or 
“human subjects who for the duration of the experiment are totally mute.” 

This matter was first called to my attention by an unpublished study by 
Treva Jane Ogan under R. H. Waters at the University of Arkansas. She 
was repeating an experiment by K. S. Yum (32) in which it appeared 
that, in paired associates learning, when some stimulus words were replaced 
by less and less closely related synonyms, the subjects were less and less 
able to recall the associated response words. When Miss Ogan started to 


, lFift y y ears of change in American psychology, Psychol. Bull., 1940, 37, 766. 
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test her subjects for retention, she soon came rushing into Dr. Waters’ office. 
What am 1 to say to them?” she exclaimed. “They want to know whether 
they are supposed to give the word that went with the original word, or 
whether they should say nothing since the word is changed.” “Well ” 
replied Waters, “let’s see what Yum did.” So they ransacked Yum’s 

, n ° h,nt ° f SUch a res P° nse ^om his subjects. So Waters 
told her, Go back and tell them again, as Yum presumably did, that you 
are showing them the stimuli involved in their earlier learning, and that 
they are to grve the appropriate associated words.” Soon she was back again. 
It doesnt work They know every word that has been changed, and 
they insist on telling me that they are changed.” Jt was finally decided 
to give them no help, but merely to confine the instructions to the ambiguous 
statement that they were to give the appropriate response words. Accord¬ 
ingly, some subjects interpreted their task as that of giving the word only 
when the stimulus was unaltered; some tried to give the response word 
to any stimulus recognizably similar to the original stimulus, and others 
assumed that they should give the paired word when the resemblance was 
close but not otherwise. So, like Yum and like Hovland, Miss Ogan 
ound a nice stimulus-generalization gradient. As far as can be told from 
lough inspection of Hovland’s original scores for different individuals, it 
seems as though the same phenomenon occurred with his subjects-not in the 
sense that they “decided” to make galvanic, skin reactions to some tones 
and not to others, but at least in the sense that different subjects formed 
liferent expectations of which tones were likely to be followed by shock. 
Hull s treatment of stimulus-generalization gradients should not have neg¬ 
lected such relatively more complex possible sources of this effect. 

(*t). Hull’s principle that motivation is essential for all use of habits may 
be a fairly sound generalization with regard to skeletal-muscle responses of a 
gross overt sort. But it is a poor general principle. Actually, every object 
that we look at calls out red integrative processes so that, as R. S. Woodworth 
expresses it, our “situation set” is constantly changing as the objective stimula¬ 
tion changes This must surely be included as an instance of the use of 
habits. Conditioned emotional reactions do not require any prior activity 
of associated motivation in order that the conditioned stimulus may call 
out the habitual conditioned emotional response. 

(5) Hull’s principle that any drive tends to sensitize all habits seems to 
be another gross over-generalization. He cites only one experiment which 
directly supports the proposition-M. H. Elliott’s demonstration that, after 
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some rats had been trained to run a maze for a water leward, they ran 
almost as well when their motivation was first shifted from thirst to hunger. 
He also cites, as indirect evidence, four studies that show that habits based 
on food reinforcement are used to some extent even when hunger has been 
satiated, and one study by Stone that showed that sexual activity continued 
in male rats sometimes for eight months after castration. 

This is slender evidence to justify such a sweeping conclusion. For, first, 
we cannot say that there was no sex motivation merely because sex hormones 
were eliminated from the rats. Second, the fact that food-getting responses 
occurred after satiation of hunger does not necessarily prove that some other 
drive sensitized the habit, but may show merely that the redintegrative 
processes in those situations may have had a small amount of motivational 
quality to them as a reflection of earlier trials in which hunger had 
been present. Third, Elliott’s findings may come from the fact that food¬ 
seeking activity is similar in many ways to water-seeking activity. Accord¬ 
ing to redintegrative concepts, the rats must be understood as having ac¬ 
quired a knowledge of the maze; and that knowledge could be used in the 
service of any drive. 

All this is quite different from saying that any drive sensitizes all habits. 
In fact, in order that motives may have a high biological utility, it is quite 
necessary that different motives should tend to sensitize quite different reaction 
tendencies. 

(6) . Hull’s concept of ‘'reactive inhibition" or “need for rest" as a partial 
explanation of experimental extinction and of reminiscence seems one of the 
best ideas in the book. He relates the concept to extinction problems in a 
masterly way. He might have done well, however, to have suggested that 
this effect is probably the same as that which Kurt Lewin and his group 
have designated as the phenomenon of satiation; and he might well have 
integrated his discussion with some of their material that would have 
thrown additional light on the nature and conditions of this effect (16). 
Furthermore, Hull should not have attributed this effect merely to the 
amount of physical work required in the responses. To posit only this one 
source of reactive inhibition is a sort of infantile objectivism. Even if one 
does not share the behavioristic viewpoint, he hates to see it employed as 
though it ought to lead to such conclusions as that. 

(7) . Implicitly, Hull assumes that goal-expectations may be disregarded 
as a factor that might affect behavior. He does not say this explicitly, but 
he proceeds as though this might be assumed. For, when he discusses the 
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influence on learning of the nature and amount of the reward, Hull cites 
experiments in which different groups were compared that were equated as 
regards motivation (strength of hunger, e.g.), but that were given different 
amounts of reward. But naturally, as he himself makes clear elsewhere, 
the curves secured in these studies cannot directly be taken as curves of 
learning, but are curves of performance. Before it could be assumed that 
the amounts of learning had been different under different conditions of 
reward during learning, the goal-expectations ought to have been equated 
by some further training in which all subjects would have had a chance to 
learn to expect the same amount of goal-material; and then their records 
should have been compared. Hull has recognized the need for this sort of 
control when he mentions the question of whether differences of motivation 
produce differences of rate of learning; but he neglected it on this comparable 
matter. 

G. 

A comparison of the above discussion with Hull’s Chapter XX, '‘General 
Summary and Conclusions,” will justify the statement, I believe, that this 
discussion has examined virtually every one of Hull’s main principles of 
learning and of habit-use, And, amazing though it may seem, what we 
discover is that there is hardly a principle in the whole collection that can 
stand up under careful criticism. 

This does not necessarily imply that the book has been a failure. As Hull 
(pp. 398-399) says near the end of the book: 

The primary task of a science is the early and economical discovery 
of its basic laws. In the view of the scientifically sophisticated, to 
make an incorrect guess whose error is easily detected should be no 
disgrace; scientific discovery is in part a trial-and-error process, and 
such a process cannot occur without erroneous as well as successful 
trials. 

Hull has served this function. He has sharply defined the implications of 
our common peripheral istic approach to problems of learning, he has worked 
out some of the implications or predictions of peripheralistic principles, and 
he has, accordingly, given us a much clearer means of passing judgment on 
this general mode of approach to problems of learning. 

After having thus clearly stated many experimental implications, how¬ 
ever, Hull’s book has broken down because it has violated so many of Hull’s 
excellent ideas of what constitutes a science. It has been content, particu¬ 
larly, to leave many basic terms undefined, as though they could be self- 
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explanatory. It has had more faith in broad deductive propositions than it 
has had in experimental evidence. It has supported its conclusions by con¬ 
sistently ignoring or only vaguely mentioning the evidence that did not 
harmonize with the conclusions. A truly scientific worker simply does not 
proceed in this way. He guards most jealously the evidence which fails to 
fit his formulations. He knows that, out of such discrepancies, even when 
they appear insignificant, come some of the most remaikable scientific ad¬ 
vances—just as, in chemistry, the discrepancies of atomic weight led to the 
discovery of the isotopes of lead, and this in turn led to the discovery of 
transmutations of elements. 

In some ways it is not surprising that psychologists have not been inclined 
to have such faith in experimental evidence. We have often had the experi¬ 
ence of finding that some initial finding suggested some brave new principle, 
but then have found with more careful work that chance factors had ac¬ 
counted fox the seemingly noteworthy results or that closer analysis showed a 
series of other factors that might have produced the result originally attributed 
just to one influence. -So, when psychologists are faced with data comparable 
to the discrepant measurements of atomic weights, they maybe tend too 
strongly to feel, “Oh, well, there must be something wrong with the data, 
because that general theory is too well supported.” So, we stick to our 
traditional notions, which tend to be based on the idea that the most scientific 
understanding of psychological processes will be found in simple, mechanical 
interpretations. Hull differs from our more common treatment merely in 
that he shows a somewhat greater faith in such deductive ideas. 

But that old approach is getting boresome. Why would it not be pos¬ 
sible, instead, to combine Hull’s respect for theoretical formulations with 
much more of wholesome respect for homely factual material? A theoreti¬ 
cal system is exciting when it is an integration of the best of scientific ob¬ 
servation; when it is a substitute for that, it is wearisomeJ 

Perhaps it is sound practice for us American psychologists to give a central 
role to the general theory of learning. If this practice is to be fruitful, 
however, our theory of learning must be something alive, something sensitive 
to relevant experimental evidence. Hence, the important point in the above 
discussion is not that Hull’s theory of learning is open to such serious criti¬ 
cisms, but that, if his theory of learning is weak, the basic theory of learning 
now accepted by the great majority of American texts in psychology is 
almost equally weak. Most of such books accepted a fundamentally similar 
peripheralistic theory of learning, and differ from Hull mainly only in that 
they have not worked out as explicitly the assumptions and implications of 
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their points of view. The experiments on which they depend are either 
the same experiments or are comparable to the experiments on which Hull 
depends. The experiments which Hull has either neglected or refused to 
consider, with such fatal consequences for the soundness and adequacy of 
his theory, are the same experiments that are neglected by most other books 
in psychology. They have no better grounds than has Hull for clinging to 
principles that center around the concepts that learning is a relatively simple, 
mechanical, stimulus-determined process and that habits can be described as 
relatively simple connections between peripheral events. In the early days 
of objective psychology, such a peripheralistic theory of learning was a 
promising suggestion. Even now it apparently still carries a nostalgic emo¬ 
tional appeal for many psychologists, perhaps chiefly because of its value 
as an affirmation of faith in the idea of the availability of psychological 
processes for scientific study. But as a synthesis of experimental material 
now available, the peripheralistc approach has outlived its usefulness. 

It probably is true that psychology is needed as something that can play 
a vital social function in the thought of today. But if psychology is to play - 
such a vital social role, it must have theories that have some daring, that have 
enough youth and vitality to take advantage of experimental work even when 
it challenges traditional lines of thinking. Such re-interpreting is hard— 
even painful sometimes. But, after all, it’s both our job and our privilege. 
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FACTORS INFLUENCING THE EFFICACY OF PUNISHMENT 
AND REWARD: THE OPPORTUNITY FOR IMMEDIATE 
REVIEW, AND SPECIAL INSTRUCTIONS REGARDING 
THE EXPECTED ROLE OF PUNISHMENT* 

Department of Education of The Johns Hopkins University, and 
Ralimore City College 


J. M. Stephens and J. A. Babr 1 


Immediate icvicw oi inner iepetition may tcadily occur when ,i subject 
has answered a question and has found out whether he is light or wrong. 
This review may consist of same simple reiteration such as, “Minneapolis is 
not the capital of Mumncsota,” or, “Boston t$ the most populous state capi¬ 
tal in the Union/' or it may be much more elaboiate. It may include self- 
miprccation or jubilance or a hasty search for cues which may help in die 
next encounter with the question 

It is natural to suppose that one should piofit fiom such review. It should 
help one to avoid, in the futmc, any answei which has turned out to be 
wrong It should help one to ietam foi the futuic an answer which has 
proved to be coircct. 

The known facts bearing on the influence of such review may be sum¬ 
marized as follows: 

1. When theic is little oi no opportunity for \eview, the influence of 
punishment and reward depends on the initial strength of the association, 
Punishment has considerable influence on strong associations but little in¬ 
fluence on weak associations Reward, on the othei hand, gieatiy stiength- 
ens weak associations but has little effect on associations that are aheady 
strong. Apparently the influence of effects is largely confined to these 
"Strong but Wrong" and “Weak but Right” conditions (1) 

2 When thcic is an unlimited oppoitunity foi teview it is in these 
"Strong but Wrong” and "Weak but Right” situations that the influence 
of review shows itself. This fact is illustiatcd by the comparison of data 
from two earlici cxpci iments (2, 3) shown in Table 1, 

♦Received in the Editorial Office on October 7, 191-2 

’This investigation is one of a senes made possible by a giant to die senioi author 
from the National Research Council In this, as in pievious investigations, we are 
indebted to Dr Edward J2 Weglcin, Superintendent of Baltimore Schools, and 
Dr Philip H Edwaids, Piincipal of City College, for their cooperation 
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TABLE 1 

The Pprcfntage of Associations Persisting aiter the Application or Symbolic 

Punishment and Reward 


Effect applied Effect applied 

i Right None Wrong Right None Wrong 

Unrestricted review 86 65 51 59 36 30 

.Restricted review 82 67 61 53 39 33 

' Difference 4 2 —10 6 — 3 “3 


In Table 1 the greatest difference between the restricted and umestiicted 
leview is found in the case of the “Stiong but Wrong” and of the “Weak 
but Right” associations 

3, Under conditions of unrestricted review students spend a dispropor¬ 
tionate amount of time in reviewing “Strong but Wrong” and “Weak but 
Right” associations (4), 

It is apparent that the conditions in which review is most effective aie 
also the (a) conditions in which punishment and leward arc most effective, 
and ( b ) the conditions on which students will spend most review when 
given the opportunity This combination of facts suggests two alternative 
hypotheses. 

1. First hypothesis It may be that the “Strong but Wiong” and “Weak 
but Right” conditions are the only conditions in which effects work anyhow 
and that the increased opportunity for review merely accentuates these 
forces which are already in operation, It would seem natural that if any 
such positive force were at work, an increase m the time during winch it 
is applied would increase its effectiveness If, on the other hand, tlieie 
were no real force acting, an increase in time would not bring about any 
increased effectiveness. 

2 Second hypothesis, It is possible that increased opportunity for le- 
vievv would enhance <my condition to which it is applied but that, under 
conditions of free review, the subjects spend almost all their time in review¬ 
ing the “Strong but Wrong” and “Weak but Right” associations. The ex¬ 
periment cited (4) shows that a subject who is free to spend as much or as 
little time as he wishes in reviewing any question, will spend moic of his 
time on these strong hunches which turned out to be wrong and the feeble 
guesses which turned out to be right 

The second hypothesis implies that by inducing subjects to spend time 
in reviewing the “Weak but Wrong” and the “Strong and Right” associa¬ 
tions we could enhance the influence of these conditions also. That is to 
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say, that the stiong associations which turned out to be right would become 
even stiongcr if the subject were to spend some time in reminding himself 
that this is the right answer to this question Conveisely, the weak and 
erroneous guess would become even weaker if the subject spent some time 
in considering his error 

The present experiment was designed to test this implication of the second 
hypothesis. The experiment was atmnged so as to control the time avail- 
able for leview after each question In this way it was intended to lule out 
the possibility that subjects weic spending almost all then review time on 
some questions and veiy little on otheis. After some questions theic was 
minimal or zero chance for leview befoie the next question was picsented 
After other questions a penod of four seconds intervened between the appli¬ 
cation of the effect and the presentation of the next question In still other 
cases a pciiod of 8 to 12 seconds intervened 

Theic is no opportunity, of course, that all the time piovided for icview 
is utilized in review. During this time, however, the question was present 
on a screen, and the corrected choice was also present There was no possi¬ 
bility of looking at the next question, and little incentive to do anything 
else but review 

Materials and Procedure 

The general procedure was similar to that described in an earlier repoit (1) 
From material used in previous experiments and from other souices, ques¬ 
tions were selected so as to provide a variety of strength-effect conditions. 
Some of these questions had been answered with great confidence by previ¬ 
ous subjects Other questions had elicited less confident answers, while 
still others had elicited outright guesses Questions weie so chosen that 
for each degree of strength the most probable answer to some questions 
would be right, while the most probable answer to others would be wrong 
The following samples illustrate the various types of questions and show the 
responsivc-eftect condition which previous experiments had led us to expect, 

Staring at a man's back will 

(n) Cause him to turn around 
{0) Have no effect on him, 

(c) Cause him to feel uneasy 

In this question most students chose (£), stated that they were sine they 
were light and found out that they wcie light. 

Our climate during the iJst 30 or 40 years shows, 
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(a) Less severe winters, 

(b) More severe winters, 

(c) No persistent change 

Most students chose (tf) with confidence and found the answer wiong. 

The number moat frequently associated with “air" ia 

<«) + 

(« * 

M 12 , 

In this case no choice was predictable Most answers were given as 
guesses, In some of these weakest questions all choices weie considered 
right, while in others all were considered wrong. In questions with a definite 
content, however, all rights and wrongs were genuine. 

Questions of intermediate strength were chosen from foreign languages 
and floin scientific facts 

In all, 60 such questions 2 were chosen and printed on lantern slides 
Immediately below each question appeared the three choices in a given order. 
Immediately below that the same choices weic given again but in a differ¬ 
ent order, and below that again the choices appeared in a third older 
On each presentation two groups of choices were masked out, A different 
mask was used on each presentation so that the choices never appeared twice 
in the same order. 

The data obtained from 119 High School boys, the mateiial being pre¬ 
sented to four different groups made up of from 29 to 37 boys each. The 
experiment was carried on in a regular class room The boys sat at ordinaly 
school desks facing a projection screen Each student had a pad of nnswei 
papers, one paper for each question A sample of the first sheet appears 
in Table 2 

TABLE 2 
Question 00 

Guess Hunch Sure 


a 1 ( 

) 

2 ( 

) 

3 ( 

b 4 ( 

) 

5 ( 

) 

6 ( 

c 7 ( 

) 

8 ( 

) 

9 ( 


In this matrix the words “Guess, 11 “Hunch/' and “Sine” refer to degrees 
of certainty, while the letters (a), (b), and (c) refer to the choices on the 

a Actnally 100 questions were presented to sortie groups, but the first 2*0 and last 20 
were intended for another aspect of the investigation and were not considered in this 
paper 
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screen. By placing a single mark in the appiopnatc. parenthesis the student 
could indicate both his choice and his degree of certainty. The number^ 
beside the parentheses weie used foi coding by the punch catd operator The 
students were told of the purpose of these numbers and wcie advised to 
ignore them. 

The questions were presented once a day on three successive days 

First days pjoceduie Question 00 was picsentcd on the screen The 
experimenter allowed a certain time for reading and then said “Choice. 11 
At that signal each student was supposed to indicate his choice Immedi¬ 
ately after saying “Choice,” the experimenter called out, “Question 01. 
Check with yom answer sheet. 5 ' Upon this signal, the boys tinned ovei the 
page to Question 01 while an assistant flashed Question 01 on the screen 1 
The procedure was then repeated 

Second day's pioceduie, The answci sheets to be used on tins day had 
been treated with invisible ink in the manner described elsewhere (1), Stu¬ 
dents made then marks with nioisteneis filled with a developer. Contact 
with the developer caused a symbol to appear in the parentheses, A pre¬ 
liminary question was piovided to give some familiality with the technique. 
After making a choice foi this sample question, the students received the 
following instiuctions 1 

If nn R appears fiom the invisible ink it means that you me right 
If a IV appears it means that you me wrong Sometimes no symbol will 
appear That means that you can’t tell whethei you me light or wrong 
It does not mean that you are right or that you are wrong, or partly 
right or paitly wiong It means that j'oii just don’t know. At other 
times the sign “0“’ may appear. This means just the same as when 
nothing appears, that is, you don’t know whether you are right or wrong 
You will be given the same test tomorrow and you should be able to 
use the mfoiroation you get today on tomorrow’s test 

For two of the four groups additional special instiuctions were given 
These appear below in the discussion of the role of the special instructions. 

The students were allowed to fill in alt nine paicntlieses of the sample 
question as practice and to allow some of the novelty to wear off They were 
then cautioned that in other questions they must not mark: more than one 
space per question. 

On this second day varying peuods of delay were inserted between the 
time of making the choice for one question and the picsentation of the next 
question. The delay periods used were 0 (or as close to 0 as possible), 
4* seconds, 8 seconds and 12 seconds (In treating the data the 8- and 12- 
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second delay periods are gioupcd togethei) For thice groups the minimum 
delay occurred for the Questions 00-19, the four seconds delay tor Questions 
20-39, and the longest delay for Questions 40-59 For the fourth group this 
order was reversed. Duiing any period of d cl ay the question just answeied 
remained on the screen, 

- Thud day's pi acedia e On this day no information was piovidcd and no 
delay periods were introduced. The questions were flashed on the screen 
and the subjects indicated their choice on the answer sheet, degicc of cer¬ 
tainty being ignored Following this presentation, other information was 
secured, but this has no bearing on the topic of the piesent papei 


Treatment of the Data 

Hollerith punch caid equipment was used foi the many soiting and 
tabulating operations 

The first problem was to determine the strength of the association just 
prior to the application of the effects on the second day. Foi this deteiruina¬ 
tion both the consistency of the choice and the student’s estimate of his 
certainty were used The data weie soitcd into five aibitiaiy categories 
as indicated m Table 3 

TABLE 3 


Pegree of 

Strength ■ 

1 Choices appearing for the first time on Day 2 and labeled “Guess” 
on that day 

2 Choices appearing for the first time on Day 2 but labeled “Hunch” 
ox “Sure 1 ' qii that day 

3 Choices consistent on both days but labeled “Guess” on one day 

, 4 Choices consistent on both days and labeled either “Hunch” on both 

» days or "Hunch” on one day and “Sure” on the other 

5 Choices consistent and “Sure” on both days 


Although these gradations of strength of choice were available, it was 
found that when the choices were divided into three delay groups and into 
five strength groups, there weje too few choices in a group. Consequently 
for this part of the investigation Categories 1 and 2 were combined to form 
a group of weak associations and Categories 4 and 5 were combined to form 
a strong group Category 3 was not used. 

The influence of increased opportunity for review is shown in Table 4 
The trends appear most clearly in the last three figures of each row. The 
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The Number and.Per Cent of Strong and of Weak Choices Persisting to the Third Day After the Application 
_ 0F Punishment and Reward with Different Opportunities for Review 
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trends for "None’' (no information) have no especial bearing on either of 
the hypotheses. 

There is nothing in either hypothesis to lead us to expect a choice fol¬ 
lowed by no information to be less likely or more likely to persist just 
because the subject has had time to consider his answer The data for the 
"No Information" conditions have been included chiefly because of their 
peculiar trend in the case of the strong associations Here we find no dif¬ 
ference between 0 delay and 8-12 seconds delay, but we do find greatei per¬ 
sistence in those control choices winch were followed by four seconds delay 
The peculiar relation is not readily ascribed to chance since x 9 for that 
part of the table is 6,4 (P= 05—) and since the same trend appears in each 
of two independent sub-gioups, At piescnt we do not know how to explain 
such a result nor how to take it into account in the interpretation of the 
lest of the study 

It is with the remaining four tiends that the two hypotheses aie con¬ 
cerned, The first hypothesis holds {a) that delay will increase the effective¬ 
ness of the "Strong but Wrong 5 * situations and the "Weak but Right" situ¬ 
ations, but that ( b) it will not increase the cffcctivncss of the "Stiong and 
Right” or the "Weak and Wrong” combinations The second hypothesis 
contends, on the other hand, that the effectiveness in all conditions will be 
increased by an inciensed opportunity for review. 

In determining the dependability of any trend wc have used x 2 (fur some 
tiends) and have also calculated results separately for two distinct sub¬ 
groups. The results for the sub-groups are shown in Figure 1 

The information in Table 4 and in Figure 1 does not suppoit the second 
hypothesis, In the figures for the total groups and in the graphs of the 
sub-groups it appears that incieased opportunity for review does not increase 
the influence of "Right” on strong associations. Neither is there any indica¬ 
tion that review increases the influence of "Wiong” on weak associations 
The apparent trend in this latter case suggests that review decreases the 
effectiveness of "Wrong” The tiend is not entirely consistent fiom sub¬ 
group to sub-gioup, however, and it is safest to conclude merely that there 
is no definite increase in the effectiveness of "Wrong” on weak associations. 

The data just discussed automatically offer some support to the first 
hypothesis It is still necessary to show, however, that "Strong but Wrong” 
and "Weak but Right” associations do profit fiom review In the case of 
the "Strong but Wrong” associations there is a slight trend towaid less per¬ 
sistence as the review time increases, suggesting the greater effectiveness of 
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Weak Associations Strong Associations 

FIGURE 1 

The IntiUENC fi of Oitortunity tor Review on the Efficacy or Punishment and 
Reward when Applied to Weak and Strong Associations 

"Wrong" with greater time for review. This slight trend appears in the 
graphs for both sub-groups (The absolute difference in these graphs has 
no importance in this phase of the investigation It is the trend of each 
group that concerns us ) For the total group this tTend has a x 2 of 3 l 
(the data being assembled in a 2x2 table and the persistence after 8-12 
seconds delay being compared with persistence after 0-4 seconds delay.) 
This just falls short of significance at the 5 per cent level In view of its 
approach to significance, and of its appealance in two independent samples, 
one should judge that this trend has fair dependability. 

When "Right" is applied to weak associations its influence seems to in¬ 
crease with increased opportunity for review. This trend is not equally pro¬ 
nounced m the graphs for the two sub-groups but it is in the same direc¬ 
tion in each sub-group The x 2 for the total group (obtained fiom com¬ 
paring persistence at 0 delay with persistence for all other delay condi¬ 
tions combined) is 6 8 This is significant at the 1 per cent level 
Apparently the previously observed enhancement of effects by review in 
"Strong but Wrong" and in "Weak but Right" situations, comes fiom the 
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fact that these are the only situations susceptible to such enhancement and 
not from the fact that they secure an undue proportion of the review time. 

The Role of Special* Instructions 

, The special instructions were designed to offset a possible mind-set which 
may interfere with the optimum functioning of punishment Though a 
student would ordinarily strive to retain a coirect aniswer, he may see little 
point in trying to get rid of a wrong answer when his new choice is just 
as likely to be wrong as right Consequently a student may not consider the 
elimination of errors as an important end in itself. In our experiment, how¬ 
ever, the successful avoiding of an error is all that is expected of punish¬ 
ment If the student avoids the error, punishment is considered effective, 
no matter whether the new choice is the correct choice or merely another 
error 

Tilton (5) had been concerned with this same problem. In an experi¬ 
ment involving only weak associations he told some subjects that there was 
one response to each -question which must be avoided at all costs while any 
one of the three responses would be considered conect. Tilton found 
that subjects so warned wcie no more successful in avoiding weak wiong 
choices than the subjects who were, presumably, concentrating only on get¬ 
ting the right answer 

Our experiment is not strictly comparable to Tilton’s since we used strong 
as well as weak associations and since our attack on the problem of mind¬ 
set was more direct. We merely tried to show the subjects how they could 
utilize a statement of “Wrong.” Toward this end two of our four groups 
of subjects were given the following special instructions in addition to the 
regular instructions. 

Remember, it 19 just as important tomorrow to ovoid an answer which 
is wrong today as it is to choose an answer which is right today 
If you choose a wrong answer today you still don't know which is the 
right answer, but you do know which ia the 'wrong answer and you should 
be able to avoid that answer tomorrow. 

Results 

Some evidence of the different performance of the specially instructed 
groups appear in Figure 1. We see that for the wrong associations the 
percentage of persisting choices is, in general, lower for the specially in¬ 
structed than for the regularly Instructed. , 

If we arrange finer gradations of initial strength (and ignore differences 



TABLE 5 

The Number and Per Cent of Choices of Different Strength Persisting to the Third Day After the Appli¬ 
cation of Punishment and Reward to Groups Given Special Instructions as to the Expected Influence 
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in opportunity for review) we get the results indicated in Table 5 and in 
the graphs to the left in Figure 2 Here we have thiee stiength groups made 
up of a weak group (Categories 1 and 2 combined), a medium group 
(Categories 3 anti 4) and a strong gioup (Category 5). 




•i • - — i 1-e- 

2 3 4 5 

Strength of Associotions 
Categories Ungrouped 


The Inhuence of Punishment as Affected by Special Instructions Regarding its 

Expected Influence 


The results show that whereas the groups are vciy comparable as to the 
influence of “Right” and of “No Information/’ they differ maikedly in 
the influence of “Wrong" For each degree of strength the specially in¬ 
structed group is more successful m avoiding the choices winch turned out 
to be wrong, than is the regulaily instructed gioup 

If, m a search for even finer gradations of strength, we plot the results 
for each category of strength we get the graph which appears to the right 
in Figure 2 Here again we see that the results for “Right" and for “No 
Information" are fairly comparable for each gioup In the case of “Wrong" 
the specially instructed group is stilt more successful in avoiding the wrong 
choices. We notice, however, that the graph for the regularly instructed 
group is very erratic with the consequence that for some degrees of strength 
the difference between the groups is very slight 
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There is no obvious explanation for the peculiai trend of the wrong 
associations of the legulaily instructed group In the pievious experiment (1) 
the graph of the legulaily instructed groups was not at all like that of the 
regularly instructed group in this experiment. It was, tn fact, much moic 
like the graph of the specially instructed gioup of this experiment. 

Whatever may be the cause of the vaganes of this peculiar graph, it 
seems clem that in the genetal tiend, the specially instructed group excelled 
the regulaily instiucted gioup in avoiding associations which turned out 
to be wrong 

Summary 

It has already been shown that symbolic punishment weakens stiong 
associations hut has little effect on weak associations Conveiscly, symbolic 
reward strengthens weak associations but has little influence on stiong asso¬ 
ciations This selective influence of punishment and rewaid is accentuated 
when subjects are free to review each choice .after the punishment or reward 
has been applied and are also free to go back to any pievious choice and 
review its correctness. 

These facts suggest that the amount of time spent in review may play a 
causal role m the selective action of punishment and reward Due to the 
element of surprise, a subject may spend more tune in reviewing a strong 
hunch which turned out to be wrong than in reviewing a strong hunch 
which turned out to be right 

In the present expenment the subjects were given no choice as to the 
amount of time spent m review. When opportunity for review was ex¬ 
tended equally for all conditions it was fourjd to enhance only the influence 
of punishment on strong associations and the influence of reward on weak 
associations, It is suggested that these conditions profit by review because 
they aie the only conditions in which effects function and not because they 
secure an undue pioportion of the leview time 

The investigation shows that subjects become more likely to profit from 
symbolic punishment when they aie told that it is just as impoitant to avoid 
an incorrect response as to retain a conect response. 
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CONGENITAL ALEXIA AND ITS RELATION TO OPTIC 

PERCEPTION* 

Bellevue Hospital, New York City 


Paul Schiller, Ph.D., M D 1 


The practical importance of congenital alexia oi congenital woid blind- 
less has been appreciated especially by Hinsbehvood in England, Warbuig 
n Germany, and Orton in this country. Monroe has made an extensive 
tudy of cases of reading difficulties in childien and has compared the normal 
md retarded children, Orton has developed an interesting thcoiy coiicern- 
ng the genesis of congenital word blindness, especially emphasizing the 
nterference of left and right cortical impulses. 

But the theoietical importance of the so-called congenital word blind- 
less in its relation to the present aphasia discussion has not yet been con- 
■idered fully. Investigation on seven cases have been made on the nature of 
ongemtal word blindness fiom the point of view of its position in the system of 
iphasias and agnosias. The examination consisted of presentation of letters tn 
orrect and reversed position,.of numbeis, and of short and long words and 
.entences The letters and the words used were both printed and written. 
Die examination also included letters, numbeis, words, short sentences, writ- 
en spontaneously and from dictation, and the copying of printed and hand¬ 
written words and sentences, Pictures were presented to the subject and a de- 
.cnption elicited. Letters, words, 1 numbers, and figuies used by Orton in his 
est vrae presented to every subject. Pictures, drawings, words, numbers, fig- 
nes, and all the other matenal used by Orton were also exposed tachistoscopi- 
:ally. The subjects were not only asked to report what they saw but also, in 
nany instances, were asked to reproduce the matenal by drawing or writing. 
The pictuies varied from relatively simple outline figuies of houses, trees, heads, 
to somewhat complicated landscapes, one of them having a clustet of trees, a 
:hurch spire, and a road The numbers and letters used were the three-quarter 

. i 

_ i 

*Dr, Paul Schilder died on Decembei 8, 1940 This paper was written in 1935, but 
was transmitted to this Journal in 1942 by Dr. Lauretta Bender Received in the 
Editorial Office on Octobei 15, 1942 

^Acknowledgment is made to Dr. Elaine F, Kinder, for her assistance In the exam¬ 
ination of the patients studied, and to the Psychology Laboratory at Columbia Uni¬ 
versity for the loan of the tachistoscope which was used for prescntatBon of the 
material 
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inch, gummed letters used in making posteis Some written words were also 
included. Subjects were also examined in the perception of movements ex¬ 
posed to them for a very short time The tachistoscope was a Shutter model, 
h making an exposure of about 1/35 of a second, or longei when so desired 
Several examinations were given to each subject, as the children tended to 
get tired after 30 or 40 minutes of work. 

This papei covers the study of seven cases of specific reading disability. 
They were brought to light in connection with the routine psychological 
examination on the ‘psychiatric service at Bellevue Hospital. They were 
either ward patients in the hospital, oi Mental Hygiene Chi uc patients who 
could be admitted to one of the wards for a bncf period of observation. 
Six were boys and one a gul The youngest was eight years and two months 
old, the oldest 14 yeais of age Two of the boys were coloicd, one born in 
the United States, the other in Porto Rico, 

Case 1 — J S. 

This 12-yea.r-old white boy was sent in by the Child ten’s Society because 
of a poor school rccoid. His Mental Age on the Stanfoul-Binet scale was 
10 yeais, 5 months; on the AriViy Perfoimancc scale 11 years, 9 months, 
and on the Healy Pictuic Completion 2 was 9 yeais, 5 months. With special 
reading material he showed no difficulty in the recognition of letteis and in 
copying There was considerable difficulty in iccogriition of longer woids, 
but he had learned to read simple words and sentences fairly well. He had 
no difficulty with numbers and his copying was invai lably correct. Tachisto- 
scopic exposures were recognized readily unless the stimulus was a rather 
long oi 1 unfamiliar word. With simple and familiar woids no tioublc was 
encountered. He tiled to read longer woids bv sounding the letters Often 
he would sound one letter and then make eirors in the adjoining letters. 
There were almost no reversed letters Woids printed “mmoi-wisc” were 
recognized as 1! turJled-alound ,, and were read with great difficulty. It was 
easier for him to assemble words than letteis There weie occasional optic 
mistakes (Table 1) 

When “1” is read instead of “I," the difficulty is appniently in optic 
perceptions, also when “doy” is read instead of '‘dog/' the trouble lies m 
the perception of the single letter. It is the same type of difficulty winch 
mistakes <( M" for “N," Otherwise, it was rcmaikable that this boy suc¬ 
ceeded m the synthesis of only the first part of long words and his separation 
of the word “Beat” into two halves 
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TABLE \ 


Test Material 

Presented m pi tut 

Read 


> 

At 

Collect 



You 

Correct 



Long 

Coriect 



In Brooklyn 

Coricct 



News of 

News of— News of 



Local Interest 

Intci — 



Territory 

Teri—Tait— 



Dictated 

Sixty-nine, one, two, 

Written 



three 

Correct 



(own name) 

Correct 



I have a little dog 

I have a litter dog 



I like to go to school 
We are going to have 

I like to go to sch-sO’St-school 



some candy 

We aie going to have some car-cac- 



kn-can 



Dictated 

Spelled verbally 



Dog 

D-O— I had it a minute ago I had 
it on my mind I can't say it It isn't 
W, it isn’t C 



Little 

L-l-T-R-E . i l e f t 0ut the E 



Dog 

I got it now D-O-G 



Tachtstoscopic Ex- 




postire (Print) 

Read 

Willtcn 


K 

P backwards 

Conect 


D 

Coirect 

Correct 


Walter 

W-E-, That was some word I 
couldn’t get it A-L-K-E, a couple of 
EN 



(Second exposure) 
(Without tnchisto- 

W-A-E-R 



scope) 

Conect "That wasn’t the same 
woid ” 



Beat 

B-E-E-T, B-E-T-T 

B-E-T 

Belt, Bat 



Case 2: — P. F 

Tins was a 13-3'eai-old boy with a mild Froelich syndrome (pituitary in¬ 
fantilism) with pudgy hands and featuies, soft skin, undcscendcd testicles* 
and f i BMR of plus 6 He scored a Mental Age of 9 yea is, 6 months and 
an IQ of 70 on the Stanford-Binet Scale, and a Mental Age of 10 years, 
2 months {IQ 75) on the Army Performance Scale. The problem was in¬ 
ability to learn thioughout childhood with poor power of concentration, 
pool memory, and difficulties in reading and writing 






70 


JOURNAL OF GENETIC PSYCHOLOGY 


With the special reading matenal, he showed marked difficulty in the 
reading of simple words. He read reversed letters as readily as those cor¬ 
rectly printed and recognized mirror words at least as quickly or possibly 
faster than ordinary words There was, however, hesitation and slowqess 
in the identification of miiror-wntten words as such He had no difficulty 
} n spelling words, but there was a marked hesitation and inability Ln put- 
1 ting letters together into words The patient was unable to read words that 
1 he did nut know. He wrote from left to right, and in work with anagrams 
used the correct order of placing letters. There was marked difficulty in 
writing words from dictation, but copying was consistently correct, 

This patient made many more optic mistakes in single letters than did 
others of the group studied, He made similar mistakes as the others in the 
reading of words Errors with the tachistoscope were as frequent as when 
words were presented directly. 

Unlike the other patients studied, this boy had considerable difficulty with 
numbers, which he freqeuntly misread when shown to him tachistoscopically 
The errors often seemed quite unrelated, as for example, 181 was read as 
840 and 373 as 180. He had, however, no trouble in writing numbers from 
dictation (Table 2). 

This patient, too, made mistakes between B and D, Nj A , M, H and,IX 
He also copied A instead of S It may be supposed that these are optic diffi¬ 
culties, especially as there are also mistakes in copying During othei test 
periods he made mistakes between b and d, q and g> fi and d t and showed 
several instances of mirror reading. It is remarkable how he was able to 
substitute for an unknown wend one that he knew > even when there was not 
j more than one letter jn common with the word offered. 

TABLE 2 


Test Material 


"Presented ill print 

Read 

Spelled 

SEE 

ESS-SEE 


ASS 

Correct 


NO 

ONE 

N-0 

ON 

Correct 


SAW 

u l don’t know"— 



ASS 

S'A-W 

WAS 

HIS 

W-A-S 

DO 

> Correct 


BOY 

DOG 

D-O-G 

UP 

"Don't know what the letter is" 

U-P 

800 

Correct 


BAT 

"Don't know—'BUT" 

B-A-T 
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TABLE 2 (continued) 


-T- 

Test Material 


{Second test petiod) 

DOG 

Correct 


YOU 

“Can't read it” 

Y-O-Q-U 

AT 

Coirect 


SEE 

Correct 


ME 

* £ Can’t say it" 

M-E 

ON 

Correct 


BEAT 

"Can’t say it—DEAT” 

D-E-A-T 

HEM 

DEM 

Correct 

MAMA 

MAN 

M-A-N-A 

ASS 

SEE 

M-S-S 

404- 

400 

404 

373 

373 


1551 

155-1 


649 

6-40-6 


800 

80 


Dictated 

Written 


CAT 

Correct 


DOG 

Correct 


LITTLE 

dull 


BIRD 

Bef 


ON 

No 


At 

Atn 


SEE 

Correct 


ASS 

af 


GOOD 

&o 


DOG 

Coirect 


ON 

nm v 


WEATHER 

of 


MAN 

anam 


MAMA, BEAT, ON, 

and COST were presented 

in print nnd copied correctly 

Tachisioscopic ex- 

posure {Print) 

Read 


ON 

ON—I nm not quite sure 


Cost 

C—COE 


1S1 

181 


DOG 

DOY, BOY 


ME 

Me, Spells M-E 


SEE 

Correct 


AT 

E, A-T, at 


You 

Correct 


Walter 

W-EA 



Case 3 : — W. B. 

An eight-ycar-old negro boy was referred to the clinic for admission to 
the hospital as a behavior problem He had a congenital infantile pairtlysis 
of the right arm and leg His Mental Age, as measured by the Stanford- 
Binet Intelligence Test, was 6 years, 6 months* His vision was 16/25 
in each eye. 
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When presented with the special reading material (Tabic 3), he dis¬ 
played no difficulty m the recognition of letters, in spontaneous writing, 
copying, tachistoscopic reading of letters, numbers, or short words How- 



TABLE 3 



Test Material 


Presented tn Print 

Rend 

Written 

I GO 

L-G-O, that's No 

(R— right hand, 
L = left hand, ar¬ 
rows indicate di¬ 
rection of writing) 

ao 

D-O, that's No 


WALTER 

W-A-L-T-E-R {after some hesita¬ 
tion)—Ah ha! That's my name I 
knew you were going to fool me 
It's Walter 


NO 


NO (R) 

tr- 

Ct 

WO (L) 

4- 

SEE 

Eyes, (spelled 

SEE (L) 

— ¥ 


S-E-E-E) 

sras (R) 

t 


<— 

DOG 

D-O-G "Is that dog? 

DOG (L) 


Yes sir, it is” 

— ¥ 

GOO (R) 

4- 

aoG 

"Oh, it's dog ogain, only this time 

aoo (L) 


it's this way" 

— ¥ 

OOCI (R) 

4— 

GO 

That's OG 

GO CL) 

4— 

00 frR) 

» 


4- 

WALTER 

That's my name (Starts printing 
from right to left, then writes from 
left to right) 

W-A-L-T-E-R (L) 

GO 

GO—now it's 0 G 

GO OG 

OD 

D-0 

D-O 
—> 

3 

3 

3 

61 

Nineteen 

19 

<— 

41 

Fourteen 

IS 

4— 

12 

Twelve 

12 
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TABLE 3 (continued) 


Test Material 

Tnchisloscoptc ex¬ 
posure (Print) 



YOU 

You I only seen U, 

U 


I didn't see the rest 

u 0 
—> 



U 0 

BOY 

V-O-Y— B-U-O-Y 

BOY 


cannot read Lt 

—> 

ME 

E—cannot read it 

M E 

MAMA 

Does not know 

M 

DOG 

DOG, D-O-G 

DOG 
— » 

ASS 

SEEE, Eyes (when repeated, he 
says “Again S E E E , of course ”) 


373 


E— t then 37—, "I 
wonder what’s the 
other one?” 

— 373. 


Thirty-eight 

38 




81 

Does not know 

8 1 1 

181 

Does not know 

1 8 1 



<r- 

181 

One-eight-one 

1 8 1 
— » 

699 

Six-nine-nine 

9 9 6 


ever, he was unable to read long words or to write them fiom dictation 
He recognized reversed letters. He made frequent mirror mistakes when 
writing spontaneously and showed a marked tendency to write from right 
to left This tendency was as marked in the writing of numbers and work 
with anagrams as it was in his writing of letters and words, These mirror 
mistakes appeared only in spontaneous woik or during dictation, but were 
not present during the copying of words or letters 

Single woids weie almost always spelled correctly but could not be read. 
The tachistoscopic performance was somewhat woisc than when the words 
were presented dunng the usual time span. The recognition of objects, pic¬ 
tures, and movement was uniformly good, whether the stimuli were pre¬ 
sented tachistoscopically or not. The right and left confusion was confined 
to reading and writing Practically all writing was done with the left hand, 
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due to the right-handed hemiplegia Right-hand wilting was helped by and 
determined by the left hand. Left-hand writing was done with the arm 
encircling the paper above the writing. 

Anagram Dictation* He was given cut-out letters and asked to pick out 
the correct letters and to form the word DOG While he spelled vocally 
“D-O-G,” he joined, at the same, the letters "G-O- and then reversed* 
the entire word, For CAT he selected C and T, spelled C-A-T, found A 
and placed it correctly For RAT he placed R-T, spelled R-A-T, and was 
satisfied with incomplete anagram. UP, BOY, and NO were joined correct¬ 
ly He seemed to have little difficulties in the orientation of letters after 
the first word. He always began with the first letter, spelled the word 
orally, and worked out the problem by finding the letters consecutively. 
But when told to place the letters B-A-T or H-A-T, he could not read 
the found wold, 


Case 4. — A. S 

An 11-yeai-old white boy was referred to the clinic by an Orphan Home, 
where he had been for 8 years, with the report that he was annoying and 
quarrelsome in school and unable to keep up with his grade work. His 
Mental Age was 8 years, 10 months on the Binct Scale, 8 yeais (Median 

TABLE 4 


Test Material 


Presented in print 

Read 

Once 

O-N-C-E (cannot read) I 

there 

T-H-E-R-B (cannot read) 

was 

W-A-S—Where 

little 

LTT-T-L-E (cannot lead) 

so 

90 

CANDY 

THIEF 

‘ C-A-N-D-Y (cannot read it) 

(Do you want to have il?) ‘Wes, sir,*’ 
(la it a dog, cat, elephant?) "No/’ 
(la it candy?) "Yes” 

(cannot rend it) (Is it thirst, thun¬ 
der, Thursday, murderer, house, or 
thief?) 

"It 19 thief.” 

* 


As 

,Aa 

Cat 

Cat 

Candy 

TABLE 

(Reads now correctly) 

Cannot tend It (Is it clothes, shoe, 

. ef ir, eye, threatening?) "No” (Is it 
a chair?) "Yes,” (Are you sure?) 
"Yes/ 1 

1284 

Twelve-hundred-and eighty-four 
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TABLE 5 (continued) 


Test Material 

Tachtstoscopic ex¬ 
posure ( Print ) 

Read 

Write 

CANDY 

Correct 


CAT 

Correct 


Monkey 

"I don't know how to spell it I don't 
know what it is," 

\ 

Third exposure 

Monkey 

M-O-N-K 

Asa 

Correct 


THIEF 

Thie 


Shoes 

Stockings 

S-E-T 

LION 

Correct 

(What is the last letter?) “N" 

L-0 

Stick 

Stockings 


Fiog 

“Don't know what it is or how to 
write it," 


Anagram dictation 

Puts together 

Spelled verbally 

ALBERT 

Correct 

ON 

O-N-G 


DOG 

GOD 

D-O-G 

HOUSE 

HAST 

H-A-S-T, reads 
“House" 

ME 

Correct 


Cow 

KIAT 

KT-A-T, reads 
“Cow " 

Cat 

Correct 


DOG 

GOOD, rends “Dog” 



(What is the first letter?) “G" 
(Read it) 



DOG 


Up 

Correct 


BOY 

BOUT Reads BOY 


GOD 

Correct 


Mental Age) on 

the Pintner-Paterson Performance 

Test, 10, years, 9 


months on the Healy P. C. II, and 12 years on the Poiteus Maze. His 
eyesight was normal 


In the work with the special reading material (Table 4) he had diffi- 
culties with combination of letters. He recognized individual letters, could 
pick them out, copy them correctly, and spell short and long woids with¬ 
out hesitation. There was slight difficulty with two and three letter words, 
but with words of more than thiee letteis the patient was completely lost, 
unless the woid happened to be the one he had especially learned. He 
knew his name, both fiist and last, could write them from dictation, and 
recognized them immediately when they were presented in either print 
or written form Most woids of four ’or five letteis, however, were im¬ 
possible for him and lie would respond by saying. rr l don't knozv, JJ or “1 
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can’t 5 ' When urged, he would attempt to sound out the word, usually 
getting the first letter correctly without being able to synthesize the entire 
word Foi example, "mama/ 1 after S seconds of effort, was called "man 55 
"Walter," after being spelled and told that this is a boy's name, was read 
"Wallace.” This boy had no difficulties with numbers. 

When shown drawings, words, numbers, and designs taclnstoscopically 
there was no difficulty in perception' of anything but words, and even the 
recognition of simple words seemed to he somewhat facilitated by a brief 
exposure It seemed as though taclustoscopic presentation tended to assist 
the putting together of the letters into a single word,—if the word presented 
was not a long one, and was familiar. 

Copying either with anagrams or with pencil was done without error, 
though often the patient could not read what he had just written* There 
were a few mirror mistakes in the writing of single letters shown tachisto* 
scopically and occasional mirror reversals in the use of anagrams* These, 
however, were not frequent and formed but a small part of the reading 
errors. There was no tendency to mirror writing or left handedness. 

It js remarkable that the patient occasionally has a vague general idea 
concerning the contents of words he can't read This is especially outstand¬ 
ing concerning the word “Candy," It is also a remarkable reaction when 
he chooses the word "Stockings" for "Shoes," One could believe that it 
is only the similarity m the first letters, but then he selects the word "Chair" 
for “Table" When he chooses the word "Lung" for "Lion," there is only 
the identity in the first letter responsible for the choice. 

"When he has put together a long word in anagram dictation incorrectly, 
he spells correctly what he has put together, but reads it as the word asked 
fiom him. 


Case 5 

A white hoy, age 8 years, 2 months, was referred by the Children’s Court 
with the complaint that he acted like a mental defective He was restless 
and disobedient on the Ward. His Mental Age was 8 years 8 months on the 
Stanford-Binet Intelligence Test, scored a Median Mental Age of 10 years 
on the Pmtner-Paterson Performance Scale, and 7 years, 4 months on the 
Healey P* C. II His eyesight was normal 
In the work with the special reading material (Table 5) he was found to 
have considerable difficulty in the recognition and writing of letters He knew 
the names of many letters but seemed to encounter trouble in their associa- 
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TABLE 5 



Test Material 


Presented in print 

Read 

Written 

DOG 

No lesponie 

Doc, D-O-C 

ASS 

No response 

Ace, A-C-C “It is 

M r R, S, and E were 

lead correctly 

an S, it is the first 
letter of my name ” 

G 

C 


P 

B. P 


D 

D 


ON 

DO 

ON, O-N 

ME 

“I don't know the whole word" 

N-B 

DOG 

“It la the same word, I don’t under- 

D-O-C 

stand it good” 

37. 811, and 181 were read ccurectly ' 


1551 

One hundred five hundred fifty one 


18 1S2 

One eight one five two 


Taclustoscopic ex- 

posure (Punt) 

Read i 

Wi 'lies 

ME 

“I don’t know what it is” 

N 

2nd Exposure 


M-T, N-T 

3rd Exposure 

Same word 1 saw it twice" 

F 

ASS 

“It’s A ” 

a-s-s (uses writ- 

NO 

1 

ten letters) 

To-> N-O, To 

UP 

Up 

P-U 

BOY 

“There is an ‘R’ at the beginning” 


2nd Exposure 

“I only saw the last letter” 

Y 

337 

7-3-7 

7-3-7 

2nd Exposure 

3-3-3 

3-3-3 

3rd Exposure 

7-3-3 

7-3-3 

4th Exposure 

3-7-3 

3-7-3 

83 

S3 


A nagmms 

Put together 

Read 

BOY 

Y-O-fl 


Girl 

“L, where ia L, where is G?” 


DOG 

Puts together F-C, and does not find 
the iest, 

C-O-R 

D-O-G, Dog 

HEN 

Anagram copying 

T-H-E-N, T-H-E-H-E-N 


THE 

T-Ii- 


BAG 

Coirect 



tion with the appropnate lettei foims For example, when working with 
anagiams and tiying to write his name, lie would say . ,r Pj P } where is PQ ,J , 
fingering over many of the letters in front of him, passing often again and again 
over the lettei for which he was looking Though this occuned especially fre¬ 
quently with such letteis as D t B J and P , it took place also with IF, S, V , and 
otlici letteis of the alphabet 
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There was much less difficulty with numbers, m fact, he made a few enors 
with them except in the reading of longer numbers presented tachistoscopically 
Though there were mirror mistakes in the recognition in reading of letters, 
and a few mirror mistakes in such words as f, on l> arid K saw, !> this formed a rela¬ 
tively small percentage of his total errors. Tachistoscopically, he had no diffi¬ 
culty with perception of objects, faces, directions. Even the most complex of 
the pictures presented were accurately reported He also was able to de¬ 
scribe coirectly and in detail pictures that weie presented non-tachistoscppically. 
He seemed to have no difficulty in the recognition of directions. 

Copying, either with anagrams or with pencil, of short or long words was 
done without euor, but spontaneous writing of words, the reading of either 
long or short words presented oil a card or presented tachistoscopically was im¬ 
possible for him Numbers weie hardly any problem foi him* The reading ot 
numbers, writing them spontaneously, or copying, showed no errors, and only 
a few mistakes were noted for numbers read tachistoscopically. 

Of the entire group studied, this boy was the most difficult one to work with. 
He easily became in 1 table and often refused to continue. He used his right 
hand exclusively Tendency toward mirror wilting was not noticed. He 
often read S as C, G as P as 5, mistakes which point to difficulties 

in optic perception 

> 

Case 6. — R. T. 

A .Negro boy of 9 yeais, 11 months was refeired to the clinic because he 
was disobedient, restless, beyond control He had staited school at the age 
of 6 but could not make progress and had been placed in an ungraded class. 

His Mental Age on the Stanford-Binet Scale was 7 years, 6 months, 
10 years on the Pintner-Paterson Performance Test, and 8 years, 10 months 
on the Healey P. C II 

During the examination (Table 6) he was alert and responsive when 
presented with non-verbal material, but became restless and distractable 
when confronted with veibal material for any length of time In work 
with the performance mateiial, there was a tendency to use the left hand 
^Duiing the experiment with the special working material he had no 
difficulty with spontaneous writing of letters, copying with pencil or anagram 
letters or short words. There was an occasional difficulty with the recog¬ 
nition of letters, considerable difficulty with shoit wouls, and complete in¬ 
ability to handle long words. The difficulty with letters was not noted when 
letters were presented tachistoscopically. The difficulty with short woids was 
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TABLE 6 


Presented in punt 

as 

it 

left 

ball 

pod 

balk 

pjg 

plea 

bed 

plea 

Boy, Cat, Man were 
The boy has 
a dog 
HAS 
HORSE 
THE 
WAGON 


Test Material 


Read 

at 

it 

little 

black 

dog 

black 

pirl 

(refused) 
(refused) 
(refused) 
lead correctly 
The boy has 
a ball 
his 
Hees 

There, the 
woke 


Spelled 

correct 

correct 

correct 

D-AT-L 

P-O-D 

B-A-L-K 

P-I-G 


has 


Tachistoscopic ex¬ 
posure (print) 
YOU 
GO 
BAT 
HEM 
ASS 

2nd Exposuie 

69 

800 

482 


Read 

Y-O-T 

correct 

B-O-L 

H- I did not see it so good 

A- What's the other? 

A-B-S, boss 

coirect 

correct 

23 


Anagrajn dictatioji 

GO 

BOY 

G 

Y 

19 

BOY 
3 54 

TODAY 

weather 

24 

61 

192 

354 

Has 

on 


Put together as 

og 

bog 

correct 

correct 

92 

dog 

3054 

to dog 

water 


0042 

3054 

ui 

mot 


Copied 

correct 

correct 

correct 

dall 

God 

dnlk 

dig 
glea 
ded 
cl e a 


Spelled 


D-O-G reads to 

day 

I can’t spell it 


ImX Th St T J Sl ‘ Shtly ^ marketU HlS tr0uble Wlth words was 
unaffected by tachistoscopic presentation. 

rius boy had greater difficulty with numbers, both in copying and ,n 
itmg from dictation, than most of the cases studied. 
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He wrote mirror-wise with his left hand and noimally with his right hand 
with nearly equal facility. His errors were of the same sort and as fre¬ 
quent in his left-hand as in his right-hand writing. In spontaneous dictation 
and in copying of print, he changed b to d, p to d and p into g There was 
trouble with his spelling, but he was able to overcome this easier. In read¬ 
ing he read correctly only words that he knew, and changed unknown 
words into known words. He was unable to put single words together, The 
letters were spelled correctly but he could not put them together unless he 
knew the word The difficulty with right and left appeared only in the single 
letters There was no tendency to mix the older of the letters. 

Case 7 — C M 

i 

A 14-year-old white girl was referred to the clinic because she was unable 
to concentrate or remember anything pertaining to school work, but was 
handy in manual activities. Her Mental Age on the Stanford-BInet Scale 
was 9 yeais, 4 months, 15 years on the Pmtner-Paterson Performance Test, 
and 10 years, 10 months on the Healey P. C. II. > s 

In the woik with the special reading material she was able to read single 
letters and numbers without difficulty Simple words were read slowly in 
spelling fashion There were many errors in writing. For example, Brook¬ 
lyn was written Brooklny, Little was written Litter In writing from dic¬ 
tation words were omitted oi written with great difficulty and with frequent 
mistakes When letters and numbers were shown tachistoscopically, she 
seemed to have no difficulty in recognition on the whole, though there were 
occasional mirror mistakes such as rending a capital E as 3, oi reading the 
word no as on , Longer words weie not read at all, though they weie rec¬ 
ognized as words Relatively long numbers weie read correctly Recogni¬ 
tion of pictures was excellent. This patient showed the same general ten¬ 
dencies that the otheis did, as far as the examination went Examination 
was not completed because she was taken to Chicago by her mother. 

Summary 

In general, all of the cases studied showed the chaiacteristics leported 
by Orton in Ins cases of word-blindness. Letters of the alphabet, either 
printed or written, were generally well recognized, There were numerous 
mistakes between b and d and B and D, g and p, Y and G; p and d t M and 
N; m and n; b and g, A and S; d and t; C and S , A and M; I and L, 
T and L; H and D. It is true that .these mistakes were much more out- 
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spoken when the word was piesented as a whole, and lather iarcly occurred 
when the single letter was presented The same mistakes were made in 
spontaneous writing or in writing from dictation There weie fewer mis¬ 
takes concerning Aiabic numeials, Spelling of piesented words was gener- 
ally good and only those mistakes occuired which appeared also in reading 
of single letters. The difficulties varied in the different cases There was 
also a variation of mirror mistakes, and was conspicuous only in two cases. 
The tendency to sound one or two of the initial letters of a word and then 
jump at the rest was most marked in two cases where theie had been the 
gieatest amount of school training 

The following tendencies were noted. 

1 In practically eveiy case the difficulty was confined to letters and 
words Four digit numbers were recognized and rcpoitcd correctly where 
four letter words were not recognized at all Such foui digits could be even 
read as n continuous number, as for instance, "tvvclve-hundied and eighty 
foui u Of the seven cases studied only one showed difficulties in the recog¬ 
nition of numbcis, but there was less hesitation than in the iecognition of 
woids 

2 Mistakes concerning the Oiton pictures were rare and only outspoken 
in Case 3, which showed the greatest amount of muror mistakes. Other¬ 
wise, the recognition of pictuics was very good, even when the details of 
the pictures was rather complicated Tachistoscopic piescntation of pictures 
revealed prompt recognition of the parts of the pictuies. Within the limits 
of the tachistoscopic perception of normals, the pictures were perceived as a 
whole in practically every case. We never observed minor mistakes in the 
permanent or tachistoscopic presentation of pictuies The accuiacy of pic¬ 
ture recognition was in marked contrast with the difficulty in word 
recognition 

3. On the whole tachistoscopically presented words weie as readily rec¬ 
ognized as permanent exposures. Familiar words seemed to be, at times, 
more readily recognized taclustcscopically. One can say that the tachisto- 
scoptc presentation did not increase the difficulty. 

4 Difficulties with reading words, spelling oi writing words was pres¬ 
ent in all cases studied, even when the single letters and sounds did not offer 
any trouble. Noted tendencies toward minor writing and reading were 
found in two cases. In the others, mirror writing was entiielv absent. 
Mirror mistakes in reading were either absent or played a very unimportant 
part quantitatively 
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5 The optic peiception of movements and then directions was excel' 
lent, even when the movements weie exposed only m the tachistoscope, 

6, All of oui patients could differentiate well between theii left and 
right side, could peiform movements with either hand according to other, 
and were also able to touch the right part of their bodies with the left hand 
and vice versa, according to given orders. 

Discussion 

Oiton emphasizes the importance of minor mistakes for the genesis of 
reading and spelling disabilities He supposes that the process of learning 
to read entails the elision ficm the focus of attention of the confusing 
memory-images of the non-dominant hemispheic which are in reversed 
foim and order, and the selection of those which are correctly oriented and 
in correct sequence. According to this theory, in reading disability there 
has been an incomplete elision of the memoiy patterns in the non-dominant 
hemisphere, and therefore left or right sequence may be followed in attempt¬ 
ing to compare presented stimuli with memoiy images. This leads to con¬ 
fusion or delay in selection "Our analysis points to confusion because of 
reversals in the memory images of symbols, resulting in a failure of associa¬ 
tion between the visual piesentcd stimulus and its concept.” He points out 
that the children with these confusions see as others do, but fad to learn 
to elide completely one of the two anti-tropic anagrams registered as a pat¬ 
tern for a later comparison, which forms the basis of recognition. Orton dis¬ 
tinguishes between static reversals which occur in tire ^ single letter, for 
instance, in the mistake between b and d, and between p and q, and kinetic 
reversals/where there is a tendency to assemble the letters in smistrad or 
alternating sinktiad oi dextrnd older. In reading disability, this tendency 
may exhibit itself in only a few letters of a word, in a syllable, or in a whole 
word, Orton is inclined to explain jn this way all changes in the order of 
letters. In the m and out reversals, the child may spell in both directions 
and how becomes wow, and rag spelled as rag gag, A good instance of this 
occurred in Case 2 where little was written as eltth. 

Cases 3 and 6 of our study showed indeed a marked left and light dis¬ 
orientation, but in the majority of oui cases the left and right mistakes did 
not play an impoitant part and may be completely absent, as in Case 1. This 
makes it at least improbable that Orton’s theoiy covers the whole field. It 
is at least worthwhile to discuss whether even extreme difficulties in the left 
and right orientation of letters and words can produce the enormous diffi- 
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culties the childicn have to cooidinate in rending the sounds of two letteis 
winch aie as such veiy well known to them One would at least expect 
that when a child can lead // and p, that he should be able to make one woid 
out of these sounds In out Case 3, the boy copies coirectly but still 

is not able to make a woid out of it It is haul to believe that difficulties 
of tins kind should be merely secondary to the difficulties in the right and 
left onentation of the letteis. However, Orton is ceitainly light when he 
supposes that the difficulty in visualization of words by mum mistakes 
may drive the child to phonetic spelling and phonetic mistakes m spelling 
and Wilting 

We find, m addition, in cases which do not show nunoi mistakes, diffi¬ 
culties in reading single letteis which can haidly be explained in another 
way than m the pimuuy difficulty in the optic perception or imagination of 
letteis, Heic belong the mistakes between L and 1, and T and L oi g and y M 
oi in anothei case between C and S I believe, therefoic, that there exists 
primalv optic difficulties in the pciception and use of letteis, at least in some 
cases Piobablv the mistake between M and N s and m and n belongs in this 
category, although definite pi oof was not possible But theie is no question 
that even the optic mistakes in these cases aie very different from those one 
finds in the cases of so-called pine alexia in adult pci sons, in which, at least 
m one giaup of cases, not only the wrong letter is perceived, but also the 
foim of the lettei is disfcoited. The condition of the eyes is not responsible 
for such mistakes We observed trouble in the refraction only in Case 3 
In Case 2, theie was some impairment of the eyesight in connection with a 
hypophyseal condition But even in those cases the impairment of the eye¬ 
sight is ceitainly riQt lesponsihle foi the difficulty in the peiception of letters 
Case 2, by the way, is the only case in which there is some difficulty in the 
perception of numbeis, more than simply leversals 

Certainly, the optic mistakes concerning the letteis cannot be taken ns 
the cause of the reading disability. They aie metely an indication that we 
deal with the pnmaiy distmbailees in the perceptual optic spheic, which are 
not mcicly due to a difficulty in the dominance between left and right. 

But in all these cases one difficulty was outstanding, and that was the 
difficulty of coordinating the sounds which are more or less conectly con¬ 
nected with the single lettei, with the sequence of letteis jn the re-writc 
word Tins inability was especially evident in shoit woids such as me, up, 
tvas } bat t and hem It is hard to sec how this inability, which occurred in 
reading as well as in wilting, could be secondaiy to any othei distuibance, 
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either m the optic sphere alone, or in the left and right correlation. When 
severe cases of that kind are able to lead the whole word it is due to the 
fact that they have learned the word as a whole, but they are absolutely un¬ 
able to analyze the word Even the attempt to analysis causes gieat dis¬ 
turbance This seems to be the reason while these words arc sometimes 
pretty well perceived in tachistoscopic exposure, Here is also the explana¬ 
tion for the fact that sometimes only an identity of one more or less im¬ 
portant letter causes misreading of one woid foi nnothci. One child lead 
stockings instead of shoe . Sometimes, as in Case 4, one gets the impiession 
that there is a vague knowledge concerning the concept of words which he 
cannot read. All this leads to the conclusion that we deal with a primary 
disturbance concerning the sound structure in the wntten woids. This dis¬ 
turbance can be compared with the difficulty with the spoken woid as ob¬ 
served in some aphasias In some aphasias we find that sounds arc not put 
in the right place, that they change then positions in the whole of tile word 
Reduplication takes place. We are not justified to believe that all these mis¬ 
takes of sequences in sounds arc due to interferences between the right and 
left hemispheres, although interferences of that kind may also be of im¬ 
portance in aphasia The lesion of a center of the left hemisphere certainly 
pushes the function back to a level of lower integration. The disintegration 
between left and right impulses may be one part in this disturbance. 

We know that the destruction of the left practic region may liberate 
mirror tendencies rn the left hand and even improve the left-hand mirror 
writing. But the destruction of the left legion, which alters the dominance, 
changes at the same time the inner development of the action, geneially, and 
the writing especially. The change in the dominance of file hemisphere, al¬ 
though important in itself, is not sufficient to explain all the other disturb¬ 
ances The German literature on Aphasia has repeatedly tried to explain 
the paraphasias of the so-called sensory aphasia as the expression of the ac¬ 
tivity of the right brain In the so-called sympathic apraxia, which occurs 
on the left side when either the left practic region or the connection between 
the left and right practic region (corpus callosum) is impaired, we find 
the motor activities of a more primitive type. But even in this instance the 
removal of the dominance of the left hemisphere piovokes a type of reaction 
which is identical with the lower type of integration which results from 
every lesion of a cortical center of high order and is not meicly due to the 
tendency of mirror reversal 
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In the congenital reading disability there are sufficient hints in the 
so-called optic mistakes and in the inability to co-ordinate the single sounds 
with the whole word and to differentiate the whole word into the single 
sounds and in then wntten cxpiession that we deal with a piimary inability 
and insufficiency of centers This pi unary inability may release the mirror 
tendencies. This mirror tendency certainly can have a new disturbing eftect 
oil the process of reading, writing, and spelling, but the minor tendency 
in itself is insufficient to explain tile whole picture We come, therefore, to 
the formulation that the congenital reading disability is due to an incom¬ 
plete function of centers It is the inability of the patient to diffeientiatc 
the spoken word into its sounds, and to put sounds together into a word 
It makes that woid to have meaning only as a whole. The sound has a mean¬ 
ing of its own. Single sounds are biought m connection with a wntten 
letter, hut the wiitten lettci cannot be put together into a whole The 
wntten word, even when connected with the object named, cannot be sep¬ 
al a ted into its single sounds and letters The letters correlate with the 
sound within the word This formulation agrees pretty closely with the 
foundations of Momoe, Illing, and Bachmann. It differs from the formu¬ 
lation of Orton only in so far as Orton has the opinion that this disturb¬ 
ance, which he emphasizes too, is secondary to the disturbances in the domi¬ 
nance of the hemispheies, which inciease the mirror tendencies, whereas 
according to our opinion the disturbance is primary and the release of the 
mirror tendencies secondary, The released mirror tendencies (in so far as 
we agree with Orton) may increase the difficulty. It is worthwhile to give 
some consideration to Case 3 from this point of view This child had, ac- 
coiding to the history, not only a birth paratysis of the right arm but also a 
subsequent encephalitis with right side hemiplegia. One is astonished to see 
that in this case the mirror tendencies have lemained outstanding and 
that static and kinetic reversals are in the foreground. But even in this case 
the difficulties m putting together the sounds into a word are so gieat that 
the mirror tendencies do not explain the whole difficulty. We do not deny 
that in such a case mirror tendencies are a factor of enormous importance 
One could be tempted to range this case with the iare cases in which con¬ 
genital reading difficulties are connected with organic lesions (cases by Gun¬ 
ther, Currier, and Dewar). In our case as well as in the cases of the lit¬ 
erature, it is doubtful whether the focal lesion piovokes the reading diffi¬ 
culty or is not merely a factor which adds in reading disabilities which 
are based upon the insufficient development of those centers which guar- 
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antee the development of the faculty of reading Orton has rightly empha¬ 
sized the familial chat actcr of reading disabilities, Potzl, in this connec¬ 
tion, has pointed to the investigation of Karplus who found that the con¬ 
figuration of the gyri in the brain may show heicditaiy and familial char¬ 
acteristics We do not doubt that the congenital leading disability can and 
must be interpieted from a neurological point of view. We, therefore, con¬ 
sider the opinion of Gate’s that reading disability is due to faulty habits in 
learning as contradictory to the facts 

We deal with a tiouble of the agnostic type Bachmnnn’s attempt to 
separate it from agnosia and aphasia is not justified. We agiee with Orton 
and Monroe who point out the fact that the intelligence of these cases 
of congenital leading difficulties is good, or at least sufficient for the acqui¬ 
sition of reading and writing We certainly do not deal with a general lack 
of intelligence. All of our cases, with the exception of Case 2, weie sent to 
us as behavior problems, which resulted to a large degree fiom the inefficiency 
in reading We emphasize again that we deal with a rather isolated gnos¬ 
tic disturbance, 

It is worth-while to remember how far different congenital leading dis¬ 
ability is from pure word-blindness which results in adults from a» lesion 
of the gyrus-angularis (according to Pot^I gyms-Iinguall's). Cases of that 
type are very often unable to recognize letters. In the less serious cases 
the difficulty is restricted to the recognition of woids But they are unable 
to copy letters and words, whereas the spontaneous writing is good They 
are only unable to read what they have written themselves. The pure word- 
blindness is a mere optic product. In the congenital reading disability, the 
difficulty concerns the inner structure of the wojd and its sounds. It is an 
agnostic trouble, not so much concerning the merely optic sphere, but a 
sphere which is nearer to the intellectual life than the optic perception. It 
is true that eveiy gnostic function is also an intellectual one, but the intel¬ 
lectual function which is disturbed m the congenital reading disability cases 
is of a higher level than the function which js disturbed in the cases of pure 
word-blindness. We deal here with an isolated trouble of gnostic intellectual 
function 

Tins formulation strictly contradicts tendencies which arc almost pre¬ 
dominant in modern neurology. Head and Goldstein do not belidve that 
isolated disturbances of gnostic and speech function can occur by cortical 
lesion. A disturbance which impairs one gnostic function damages, accord¬ 
ing to their opinions, every gnostic function Lash ley has come to very 
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similar formulations in experiments on lats Orton's and oui patients did 
not show any aphasia trouble. There was no general intellectual impair¬ 
ment, Oui study placed special emphasis oil the careful examination of 
optic perception, which disclosed no pathology 01 functional inability. De¬ 
viations from the norm were not observed during tachistoscopic expositions 
of Objects We say that careful investigation did not reveal any difficul¬ 
ties in the optic pei caption If optic perception as such would be disturbed, 
one would expect that the tachistoscopic exposuie of letters and words 
would impair the perception enormously As Bachmann already lias shown, 
this is not the case The increase in the difficulties by tachistoscopic ex¬ 
posure in the children with leading disabilities was in no case greater than 
tire difficulties a normal child would experience under similar conditions 
In Case 5, the tachistoscopic perceptions of words seemed to be even better 
than the petception undei ordinary conditions, but this was only true of 
words familiar to him The tachistoscopic exposures made it easier to take 
the word as a whole 

Out final interpietation would be that the final mastery of the wnttcn 
and spoken word, concerning differentiation and integration of sounds, 
is a very complicated function These difficulties vary in languages, and 
increase in English where the sound of a single letter is not identical with 
the sound in the word The faculty vaiies in different children (Monioc). 
These variations are probably due to a different development of those parts 
of the brain which aie indispensable for the process of reading In the 
serious cases we piobably deal with a dysfunction of a coitical apparatus. 
This dysfunction expresses itself in the integrating and differentiating diffi¬ 
culty in optic mistakes concerning letteis and in increased mirror tendencies. 
The inherent mirror tendencies as well as mirror tendencies originating 
fiom other sources, and intellectual difficulties may alter and increase the 
primary trouble which is an isolated trouble of gnostic intellectual function. 

Conclusions 

The basic difficulty in congenital reading disability is the difficulty to 
differentiate the spoken word into its sounds and to put together the sounds 
of a word. Words and single sounds are brought into connection with a 
written woid and a written lettei, but the written word and the written 
letter cannot be integrated and differentiated. Two other independent diffi¬ 
culties may be piesent—mirror mistakes and trouble in the optic perception 
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of letters. There are no troubles in other optic perceptions. We deal with 
an isolated trouble in a gnostic-intellectual function. 
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TEST SCORES FOR CLERICAL APTITUDE AND INTERESTS 
BEFORE AND AFTER A YEAR OF SCHOOLING* 

University of Pennsylvania 


Samuel F. Klugman 1 


A. The Problems 

In June, 1939, all the students enrolled in the commercial curriculum 
of the Mastbaum Vocational High School in Philadelphia were given an 
extensive battery of tests among which were the Minnesota Vocational Test 
for Clerical Workets by Andrew and Paterson and the Vocational Interest 
Blank for Women by Strong. Theie were 208 white, native-born, female 
subjects ranging m age from 14 years 5 months to 18 years 9 months, with 
a mean of 16 years 4 months* In September of the same year, all the newly 
enrolled pupils were given the same battery. There were 124 white, native- 
born girls in this group, ranging in age from 13 years 11 months to 16 
years 10 months with a mean of 15 years 6 months. In June, 1940, after 
both groups had received two semesters of schooling, all those who had 
taken the battery the year before (whether in June or September) were 
asked to take the clerical aptitude and vocational interest tests again. On 
this occasion, there were 207 students to whom the tests were administered 

As a result of these testing periods, there became available to the present 
writer data which could be utilized to answer two problems* (a) Will 
the test scores for clerical aptitude and interests be the same after schooling 
as before, and (b) will the relationship between interests and aptitude re¬ 
main the same after a year of schooling as before? 

B The Tests 

/ 

In this study, the two parts of the Minnesota Vocational Test for Clerical 
Workers—a name checking and a number checking test—arc treated as 
separate tests in accordance with the manual of directions (2). Of the 17 


*Received in the Editorial Office on November +, 19+2 

'The writer wishes to acknowledge his gratitude to Mr Robinson, Principal of 
the Mastbaum Vocational School and his assistant, Mr Paterson, for granting him 
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occupations for which the Vocational Interest Blank for Women can be 
scored, the two most appropriate ones—General Office Woikei and Stenog¬ 
rapher-Secretary—weie selected. These, too, are treated as separate tests. 

The adequacy of these tests as measures of clerical interest and aptitude 
can easily he ascertained by recourse to such authorities as Williamson (25), 
Viteles (24), Bingham (3), Fryer (9), Buros (4), and Paterson, Schneid- 
ler, and Williamson (17) 

C* Results 

1, Numerical Scores Before and After n A Year of Schooling 
Table 1 shows the means, standard deviations, and critical ratios for 

TABLE 1 

Mlan, SD, and Critical Ratio Before and After Schooling 



Mean 

SD 

Mean 

SD 

CR 

General office worker 

55.90 

37.23 

76,59 

38 64 

5.81 

Stenographer-secretary 

75 45 

35 99 

91.67 

35 60 

4 61 

Name check mg 

100 56 

24 03 

115,03 

24 07 

6 27 

Number checking 

110 17 

2144 

122 92 

21.65 

6 02 


■ all tests. It will be noted that in every instance there is a substantial im¬ 
provement. This gain is so great (20.69 and 16.22 points for the Strong 
Interest Blank, 14 47 and 12 75 points for the Minnesota Clerical Aptitude 
test) that in every case the difference is significantly reliable On the basis 
of these data, a counselor cannot assume that the picture painted by our 
aptitude and interest test scares will be the same after a year of schooling 
as before. As a result, Andrew’s contention that the Minnesota Test “is 
relatively free from the influence of clerical training and experience” 
(1, p. 44) is open to some doubt Similarly, both Bingham’s and Strong’s 
claims concerning the stability of interest patterns have not been substan¬ 
tiated by the findings when the scores are treated numerically. 

2 Variations m Test Results After A Year of Schooling 

Table 2 gives a detailed picture of the variations in test scoies after one 
academic year of clerical training. In every instance, many more students 
improved their scores by earning more points than did students whose scores 
declined. Thus, on the interest test there were two and three times as 
many students who scored more than did those who scored less. On the 
aptitude test, the ratio was about five students scoring more to eveijr student 
! scoring less. 
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TABLE 2 

Variations in Tpst Results After. A Ypar or Schooling 



On retest, : 
More Less 

scored 

Same 

iV 

Range of 
deviations 

More Less 

Mean of 
deviations 
More Less 

General 









office 

151 

53 

3 

207 

1 

1 

36.40 

27 IS 

worker 





to 

to 








140 

91 



Stenog - 

136 

63 

3 

207 

1 

1 

35,49 

22,07 

sec‘y 





to 

to 








140 

70 



Name 

166 

32 

9 

207 

1 

1 

20 5S 

7 31 

checking 





to 

to 








no 

70 



Number 

166 

36 

5 

207 

i 

1 

19 50 

9 0S 

checking 





to 

to 








56 

30 




The deviations from the first testing peuod to the second not only oc¬ 
curred more frequently in the direction of improved scores, hut the lange 
was greater, too. Thus, the range of improvement on the interest test ran 
from one to 140 points while the range of declined scores ran only as high 
as 70 and 91 points Similarly, on the aptitude test, the improved scoies 
deviated as much as 110 points while the declined scores deviated only 30 
points at most 

Moreover, not only did more students improve then scores and over a 
wider range, but the mean of these deviated scores was higher for them 
than for the students who earned Less On the inteiest tests, the mean gain 
was 36 40 and 35 49 for the General Office Worker and Stenographs - 
Secretary tests, respectively, while the mean loss was 27.18 and 22 07 points 
On the aptitude tests, the mean gam was 19 50 for the Numbct Checking 
tests, while the mean loss was 9 08 points, the mean gain for Name Check¬ 
ing was 20.58 while the mean loss M r as 7.31 points 

Further corroboration of these findings is found in Table 3, where it 
will he noted that fewer letter ratings declined (on the General Office 
Workei test there were six and on the Stenographer-Secictaiy test there ‘ 
were ten instances) than did letter lating which impioved (23 cases for 
each of the interest tests). 
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TABLE 3 

Strong Letter Ratings After A Year of Schooling 


Rating 

1939 

in 

1940 

General 

office 

worker 

Stenographer- 

secretary 

A 

A 

172 

170 

A 

B-b 

4 

6 

A 

B 

1 

2 

A 

B— 

0 

0 

B^b 

A 

16 

16 

B + 

B+ 

4 

3 

B4- 

B 

1 

1 

B-b 

B— 

0 

1 

B 

A 

5 

7 

B 

B+ 

1 

0 

B 

B 

2 

1 

B— 

B 

1 

0 



N=207 

207 



D 




-=10.26 

9U 






3. i Strong Interest Letter Ratings After A Yeai of Schooling 

The Strong numerical scores were converted to letter grades and a com¬ 
parison was made for the years 1939 and 1940 This was done to check 
Bingham's statement: "Interest patterns do change with time, but rarelv 
to such an extent that an A rating becomes a C” (3, p. 74) The results 
appear in Table 3, The evidence confirms Bingham's claim foi out of 207 
students who took the same test in 1939 and in 1940, 178 or 86 per cent 
obtained the same letter rating on both occasions for the General Office 
Woikcr test. Likewise, for the Stenographer-Secietaiy test, 174 or 84 per 
cent obtained the same letter rating on both occasions. When a critical 
ratio was established between these percentages and the remainder (all of 
which showed some degree of change), it was found to be 10 26 for the 
General Office Worker and 9,88 for the Stenographer-Secretary test results 
in favor of unchanged letter ratings 

These findings, of course, do not contradict or nullify those based on 
numerical scores They are merely the result of coarser groupings and the 
unique manner in which the letter grades were distributed at the time 
of first testing. On the General Office Worker test, for example, 177 
students got an A rating on the first testing, Therefore, even though a 
student earned a considerably higher score on a retest, her improvement 
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did not appear because the letter giade A, ’which occurred so o-vciwhelmingly 
at the time of fust testing, was the highest possible rating. 

4. Oldest Veisvs Youngest Members 

The evidence of a foregoing section indicates that after a year of school¬ 
ing, tlieie was a reliable increase in scoies for each of the tests Is the 
impioveraent due to schooling 01 merely to maturation P In order to answei 
this question, the scores of the 30 oldest and the 30 youngest members of 
the group of 207 students at the time of first testing were taken. The 
youngest students’ ages langed from 13 yeais 11 months to 15 years 1 month 
with a mean of 14 yeais 10 months. The ages foi the oldest members 
ranged from 16 yeais 8 months to 18 years 9 months and the mean was 
17 years 3 months. It will be noted that between the two means there is 
a difference of 2 years 5 months This is greatei than the 9 to 12 months 
which elapsed between the first and second testings of this study. Further¬ 
more, theie is no oveiJapping between the uppei age limit of the youngest 
students and the lower age limit of the oldest students If matination is 
responsible for the impiovement winch has occurred, then the older group 
will show reliably higher means than will the younger group If there 
should be found no significant diffeience, it may be assumed that increase 
in age is not the reason for the improvement but rather the schooling which 
the students received during the academic year 

Means, sigmas, and the critical ratios between the two groups for all 
four tests were determined and the results appear in Table 4 It will be 

TABLE 4 


Mean SD and Critical Ratio Bbtween Youngest and Oldest Members of the 

Group (N—3Q each) 



Youngest 

Mean SD 

Mean 

Oldest 

SD 

CR 

General office worker 

58 86 

34-86 

55 06 

37 86 

40 

Stenographer-secretary 

80.26 

36 99 

75 14 

35 7S 

55 

Number checking 

110 67 

23 62 

117 33 

16.26 

1.27 

Name checking 

105 67 

22 87 

110 00 

18,73 

80 


seen that in no instance is there a reliable difference As a result of these 
findings, it is probable that there is a schooling effect which tends to im¬ 
prove scores on the clerical interest and aptitude tests used in this study 


5, Coefficients of Coirelation 

The scores earned by the 207 students on all four tests in 1939 were 
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correlated with the scores earned on the same tests in 1940. The results 
appear m Table 5. Following Gairett (11, p 3+2), the coefficients for the 

TABLE 5 

Coefficients op Correiation Based on Scores Before and After Schooling 

General office workei 579 ± 031 

Stenographer-secretary 483 ± 036 

Nurnbei checking .733 ± 02L 

Name checking .765 ± .018 

inteiest test scoies indicate substantial lelationslup and those for the aptitude 
test scoies denote high relation. 

Not only weie coi relation coefficients between the numencal interest 
scoies of 1939 and 1940 obtained by the product-moment technique, but 
coefficients of contingency were also obtained by employing the converted 
letter grades Since the 6 1J s were based on u 4 X 4 fold classification they 
were corrected foi bioad categones (as pci Garrett, pp, 390-391). For 
the Geneial Office Worker scores a corrected C of 597 was obtained while 
for the Stenographer-Secretary scores a corrected C of .559 was found. It 
will be noted that these contingency coefficients agiee closclv with the 
product-moment ones Following Lindquist (16, pp 214-216), the reliability 
of the differences was determined for both interest tests and they were 
found to be not significant—the t value between C and t was .233 for 
the General Office Worker and for the Stenographer-Secretary it was 1.043. 
4 ‘The observed difference would have to be approximately 2.576 times its 
standard error to be significant at the 1 per cent level, or about 1 960 times 
its standard error to be significant at the 5 per cent level” (16, p. 216). 

D,. Summary and Conclusions 

In an effort to determine whether an individual’s clerical aptitude and 
interest test scores remain stable in spite of an academic year of schooling, 
332 white, female, native-born students enrolled in the commercial curricu¬ 
lum of a vocational high school were given, among others, a clerical aptitude 
and a vocational interest test. Of this gioup, 208 had had fiom one to 
five semesters of schooling; the other 124 were new enrollees One year 
later (by which time 125 students had dropped out of the cumculum), 
after they had had two terms of schooling, the students were tested again 
with the same aptitude and interest tests (same forms) with the following 
results. 

1, On all four tests— (a) Name Checking, (b) Number Checking, ( c) 
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Stenogiapher-Secretary, and (d) General Office Worker—the mean gam 
for each was statistically significant 

|2. When the iesult$ were broken down, it was found for nil tests that 
more persons improved then scores than did those whose scoies declined or 
remauied stationary > improved scores showed a wider range than did the 
declined scenes; and the means of the improved scoies weie higher than those 
of the declined ones, 

3. Bingham’s statement that letter intings of A oil the Strong interest 
test raiely becomes a C was upheld Howevei, this is not to be inteipreted 
as a refutation of the results based on numerical scores It metely indicates 
that, due to the high percentage of students who obtained the highest pos¬ 
sible rating of A, no increase in score could be discerned even though it 
was piescnt 

4 When the scoies of the 30 oldest and the 30 youngest membeis of 
the gioup were compaied on all tests, in no instance was tlieie a leliable 
difference between the means. This may be taken to mean that it is not 
maturation which is lesponsible for the improvement in scores from 1939 
to 1940, but probably schooling. 

5. When the scores earned on each test in 1939 were con elated with 
those earned on the same tests in 1940, it was found that a high relation¬ 
ship existed for the clencal aptitude test scores and a substantial relation¬ 
ship for the clerical interest test scoies. On the interest tests* coefficients 
of contingency based on letter grades agreed closely with pioduct-moment 
coefficients based on numerical scores. 
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THE MOTIVATIONAL VALUE OF BARRIERS FOR YOUNG 

CHILDREN* 

De-part meat of Psychology, Radchjfe College 
Irvin L. Child and Elizabeth Adelsheim 1 


A, Introduction 

In el monogiaph entitled The Influence of Earners Upon Strength of 
Motivation (1), H. F, Wright has suggested as a general, principle of 
behavioi the proposition that a bariiei enhances a positive valence. Pliiased 
differently, this ptoposition states that an individual is more likely to strive 
for any goal if thcie is a bauier between him and the goal than if the 
latter is leadily accessible While theie can be no doubt that this state 
meat holds true of some individuals in some situations, stating it as a gen- 
eial principle makes it at once appear contradictory both to common sense 
and to psychological knowledge For example, it has frequently been ob¬ 
served that approach to a goal is faster and more energetic as the spatial 
barrier between the oiganisin and the goal is diminished, these observations 
have given rise to the geneialv£ed term “goal-giadient ” It has also been 
observed in many cxpen mental situations that oi gam sms generally choose 
the shoitest or least effortful of seycial alternative paths to a goal, a tend¬ 
ency which has led to the foimulation of a “law of parsimony 15 or “law of 
least effort/ 1 

The observational basis for Wright’s geneial principle consists of a 
group of experiments with children and with adults In geneial, each ex¬ 
periment involved placing subjects in a situation where they could choose 
between two desirable objects, one of which was less accessible than the 
other either because of distance or because of physical or social barriers. 
The extent to which subjects chose the less accessible object, the specific 
nature of the objects being experimentally controlled, was taken as an in¬ 
dication of the extent to which the principle was justified that the presence 
of a barrier increases the valence of a goal. 

*Received in the Editonnl Office on December 4, 1942 

The experimental work reported here was carried out entirely by Miss Adelshcim 
under the direction of Mr Child* Responsibility for the report in! its present form is 
shared by the two authors We are grateful to Dr J G Beebe-Centei for having, 
called our attention to Wright's work and the problems it raised. 
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Wright's experiments with adults seem to demonstrate that undei cei- 
tain conditions a majority of adults will choose the less accessible of two 
desired objects, .The experimental set-up was such that this conclusion 
is not perfectly certain, On the other hand, there can be no doubt but that 
people could be so trained that they would make such a choice, and many 
may have been so tiamed in the comse of an ardmaiy upbringing in oui 
culture Even if in a majoiity of situations adults in oui society prefened 
goals which weie difficult to obtain, we would not be justified in expanding 
that observation into a general pimeiple of behavior, for the motivational 
factors involved are notonously subject to the influence of tiaming 

The experiments with children, if then lesults were equally in favor 
of Wi iglit's hypothesis, might come closei to justifying its erection into 
a general piinciple It would still lemam altogether possible that the piefer- 
ence foi objects difficult of attainment was a product of social learning in 
our society, rather than a geneial principle of behavioi, but the lattci possi¬ 
bility would certainly merit scnous consideration The results of Wright's 
experiments with children, howevei, are considerably more equivocal than 
those with adults 

'The type of behavioi with which Wright has dealt is of gieat import¬ 
ance, The preference tor, or at least the willingness to engage in, the pur¬ 
suit of goals which are difficult of achievement, is a major vaiinble in the 
character of individuals and, fiom the point of view of the group, a very 
significant element in morale, It is important to know whethei, and how, 
this prefeLence may be developed in the course of rearing childlen As a 
preliminary to further study of this problem, it should be helpful to know 
whether any ciedence should be given to Wright’s hypothesis that such 
a preference is a basic or primary phenomenon of behavior, For that rea¬ 
son, it was decided to duplicate some of his experiments with children, to 
see whethei his somewhat hesitant conclusions would stand up under the 
test of greater numbers of cases, 

Wright's woik included a numbei of experiments with young children, 
using various goal objects, types of bairiei, and methods of expiessing choice 
Because of limits of time, only a portion of the experiments could be ie- 
produced In the first place, it was decided not to deal with Wright's "past- 
bmTier** experiments, relating to the effect of a previously existing baniei 
upon present motivation, for they appear to introduce additional variables 
difficult to control, such as the tendency to resume an interrupted task We 
considered the “present-barrier” experiments, relating to the effect of an 
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immediately present banier, to be moie relevant to Wright's main hypothec 
sis, Out of the "present-bairier” expenments, we selected certain ones on 
the basis of the simplicity of apparatus required, minimal interference 
with the piogram of the nurseiy schools whose coopeiation we were enjoy¬ 
ing, and apparent lelevancc to the theoieticnl question at hand. 

B General Procedure 

All of oin expenments were peifoimed in nursery schools, and all of tile 
experimental work was done by a single peison 2 The subjects included 
both boys and girls, ranging in age from two to eight years, with the 
majority being between thiee and five years old 3 Each of the separate ex¬ 
pel nnents was done in entuety on a single day and at a single school. In 
general, an attempt was made to duplicate the conditions of Wright’s original 
experiments as closely as was possible on the basis of the descriptions given 
in his monograph Foi that reason a detailed description of each procedure 
will not be given and the reader may be lefened to Wright’s publication. 
Oui piocedures differed from Wright’s, however, in certain important ways, 
ns follows 

1 In explanation of the failure of the subjects undci certain conditions 
to prefer the barred goal object, Wright introduces the concept of general¬ 
ized object-tension If the child is oveiwhelmmgly devoted merely to ob¬ 
taining the general type of goal-object that he knows awaits him, so that 
the piesence of two alternative paths and objects is not important to hmi, 
Wright suggests, the pi maple of parsimony becomes effective and the 
child chooses the immediately available object This generalized object- 
tension, Wiight felt, was especially likely to develop when the child knew 
ahead of time that the expciimenter was going to give him, let us say, a 
piece of candy In oider to eliminate this possibility we have, wherever pos¬ 
sible, kept the subjects ignoiant of what was awaiting them until the actual 
moment of the expeument In certain schools it was possible to have each 
child, after he had acted as a subject, go into a room or yard where he 
would have no contact with the children who had not vet paiticipated in 
the experiment In the description of each experiment, we mention whether 
this control was possible. In all cases, neither the expei imenter nor those 

3 We a»e extremely grateful to th t directors and staff of the following miTserj 
schools, nil in the vicinity of Boston, for their generous cooperation: Frances Stern 
Nursery School and Kindergarten, Hecht House Nurseiy School, South End Da} 
Nursery, Sunnyside Day Nursery, and Wheelock Child Center 

3 Onr tcwUs showed no difference between boys and guls, nor between age group9 
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in charge of the nursery school gave any information about candies or toys 
to the children prioi to the actual experimental instiuctions. 

2* In order, again, to avoid a geneialized object-tension which might 
encourage the choice of the more accessible object, Wright felt that the 
two objects between winch a choice has to be made should be obviously 
different , yet they also need to be sufficiently similar so that lntunsic differ¬ 
ences between them would not be the primary determiner of the choice* 
For that leason he used in early experiments two pieces of candy of the 
same type and approximately equal in size but difteient in color. He felt 
that for many subjects the coloi of the candy appealed to be a very im¬ 
portant factor in detei mining the choice Consequently, he decided it was 
more desirable to use candy differing only m shape, and this lecommcnda- 
tion has been followed in all of the piesent cxpeiimcnts which involve 
candy* Thioughout, the child was asked to choose between two bonbons 
which were of about the same size and of exactly the same color but which 
differed in shape. Foi the various subjects in a single experiment the shapes 
were, of course, alternated in a random older as between the available object 
and the barred object, For the same reason, the toys used as goal-objects 
in one experiment weie all of one color In this respect our expenments 
follow the proceduie of Wright’s later experiments but differ, in accord¬ 
ance with his own recommendations, from his earlier experiments. 

3, It was not possible to use, as Wiight did, rooms specially equipped 
for the purpose of the expci iment, that is, empty of everything except that 
which was to be used for this purpose. All of oui experiments weie done 
in rooms within the nursery school with which the childien were completely 
familiar, rooms into which they had been perhaps daily, and the arrange¬ 
ment of furniture and other objects in the rooms was modified only insofar 
as was necessary for the experimental set-up Again, it might be expected 
on the basis of Wright's monograph, that this change would make more 
likely the choice of the barred object by the children, for one explanation 
that he gives for the incoil clusivenes9 of many of his experimental findings 
is that the experimental room was strange to the childien, so that the 
experimental situation was less life-like and more artificial than it should 
have been, 

4 In many of his experiments, Wright used children who had alicady 
served as subjects in previous experiments in the series. This circumstance 
creates considerable difficulty in interpreting the results For example, with 
a similar experimental set-up, Wright found that whep two goal-objects 
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differed in color a numbei of children chose the barred one, wheieas in a 
previous expenment in which the objects were identical neaily all the child¬ 
ren took the available one He interprets this difference as being due to 
the dcgiee of identity of the goal-objects. When it is noted that many of 
the same childien took pait in the two experiments, however, one has to 
ask whether the important vat table may not instead be a sort of satia¬ 
tion; having picviouslv taken the available object, many bf the, children 
may now wish to try the haired one Because of this sort of difficulty, 
we used each child only once and foi a single expenment. 4 

C, The Individual Experiments: Procedures and Results 
1 Action Choice Experiments 

Wright’s expeiiments weie divided into two general gioups according 
to the mannei in which the subject was to express his choice. In one set, 
called “action-choice expeuments,” the child had to obtain by his own ac¬ 
tion the goal-object that lie prefencd In the othei gioup, “verbal-choice 
experiments,” the child was mstiucted to tell the expcrimentei which object 
he picferrcd and the experimenter obtained it and handed it to him The 
former will be considered in this section, Thioughout, in order to facilitate 
comparison, we will refer to each separate expeiiment with the name given 
by Wright to his coi responding experiment 

d Stt hi g-susp elision candy experiment In this experiment two stiings 
were hung in one corner of the loom, one in each of the two converging 
walls 15 inches from the point of conveigcnce, with a piece of candy resting 
in a tnple-pionged hook at the end of each The length of one stung was 
adjusted so that the candy would be 11 inches within tile reach of each 
child, and the length of the other was adjusted so that the candy would 
be 11 inches outside of each child's reach These two aie referred to lespect- 
wely as the available and the barred object. The lengths of the strings 
were adjusted to each child's reach, the latter having been measured by 
the experimenter on a previous day’s visit to tile school 

As in Wnght’s experiment, a play-ioom chair was placed tluee feet out 
from the corner of the room and tKe child was made to stand oil the chair 
befoie he was given instructions, so as to encourage his peicciving the chair 
ns a possible means of oveicoming the spatial barrier between him and 
the less accessible piece of candy. It appears to us fiom Wiight's mono¬ 
graph that he mav have had a second chair placed immediately undet the 

used a total of 140 children, 20 in each of the seven experiments 
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barred object, and hence in close proximity to the chair on which the sub¬ 
ject stood while receiving instiuctions We felt that such an arrangement 
-might almost reveisc the degree of availability of the two pieces of candy", 
hence we used only one chair Once the child was standing on the chair, 
the experimental stood behind him, asked him to look into the coiner of 
the room (if he was not alicady doing so), and said, "Do you see one 
piece of candy on each side? All light then, you may get either one you 
want 

The room used for the experiment is one in which are kept extia materi¬ 
als which the children place theie or procure as the occasion demand? One 
half of the room was cleaicd foi the experiment In this experiment the 
childicn who had participated wcic kept scpaiated from those who had not 

Results Of 20 childicn used as subjects in this experiment, 19 chose 
the available piece of candy and only one chose the* haired piece. In the 
similar experiment reported by Wright, 10 children chose the baricd candy 
and 9 the available one. 

Discussion An overwhelming majoiity of our subjects chose the avail¬ 
able candy, wheieas Wright's subjects were about evenly divided between 
the two alternatives, Two possibilities occur which may explain the differ- 
' ence in the two sets of results First, we have seen that Wught may have 
had two chairs in close pioximity (it is not clear from his monograph 
whether he did), furnishing a convenient path to the supposedly barred ob¬ 
ject Second, this is the expeument, refened to earlier, in which all but 
l two of Wright's subiects had pieviou?ly taken part in an almost identical 

experiment in which they had nearly nil taken the available object, a sort 

of satiation with the latter, or some other motive for change, may be the 
significant factor responsible for his results 2 

b Tabic-distance candy evpenmenij Stage 1, For this cxpeiiment a 
small room, ordinarily used as a sleeping place for childien who have diffi¬ 
culty napping in the larger loom, was employed The room opened duectly 
into the large play-room as well as onto the hall and the children weie 

accustomed to running in and out of it. A bridge table was so placed that 

when a child entered from the hall he would be opposite the midpoint 
of the table. The “available” candy was two inches in from the midpoint 
of this side of the table, while the ‘‘barred” candy was two inches in from 


“The same explanation appears to be applicable to the difference in results be¬ 
tween Wright's “cage-toy experiment, stage 1” and his '‘cage-toy experiment, stage 
2/ J which he attributes to another factor. 



IRVIN L CHILD AND ELIZABETH ADELS HEIM 


103 


the midpoint of the opposite side The bairici consisted only of the presence 
of the table, which tile child had to go around in order to get the more dis¬ 
tant piece of candy. After bringing the child in, the experiments stood 
behind him and said, “Do you see the two faeces of candy on the table$ 
fflellj you may get etthei one you want,'* 

In this experiment again, the cliildi en who had paiticipated were Jccpt 
apart from those who had not 

Results, Of the 20 child*en used in this expeiiment, 15 chose the avail¬ 
able candy and 5 chose the barred one In Wiight's compamble experiment, 
7 out of 17 subjects chose tile less accessible candy 

Discussion . Here oui results and Wnght's aie m close agieemctit, in¬ 
dicating that about a thiid oi slightly moie of the childicn chose the haired 
object under the conditions of this expeiiment 

c . Table-distance candy experiment , Stage 2. In the experiment to which 
Wright gives tins title, the procedure of the last experiment is duplicated 
except that a sieve is placed over the more distant piece of candy in order 
to increase the extent to which a barriei lies between it and the subject 
We conducted this experiment in the pailor of another nuiscry school. This 
was a room which the child] en go tlnough each time they visit the head 
of the school, as they gencially do several times a day The chairs and tables 
in the room were all close to the walls, and we placed a bridge table in the 
center As before, the children had no contact before entering the experi¬ 
mental room with those who had already acted as subjects 

Results, All of the 20 subjects in this experiment chose the available 
piece of candy Nine of Wright’s 11 subjects chose the haired piece 

Discussion* Our results and Wnght’s are here sharply contradictory. No 
special factor is readily apparent in the procedure followed by either of US 
in this experiment alone which might explain the diveigcnce of results 

d, Table-distance candy expeiimentj Stage 3. Aftei Wright found that 
a large proportion of his subjects chose the bailed candy in the experiment 
just described, he felt that a check was needed on the possibility that the 
sieve was functioning as a secondary goal-object rather than as a barrier. 
He therefoie performed a thud stage of the expeiiment, m which an iden¬ 
tical, sieve was also placed nuclei the available candy Thus, a sieve was 
in immediate proximity to each piece of candy but was so placed as to con¬ 
stitute a barriei only for the already less accessible one 

We performed this expeiiment in the same nurseiy school and in the 
same room as the one described above in Stage 1 The conditions differed, 
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however, in that it was not possible to isolate the children who had acted 
as subjects from those who had not yet done so 

Results Of the 20 subjects in this expci imcnt, 19 chose the available 
piece of candy and only one cho?e the barred piece Of Wright's 6 subjects, 
5 chose the available piece and one the haired. 

Discussion Our results here arc in agreement with Wright's, insofar as 
the results fiom his very small number of subjects provide any basis for 
comparison Considering this and the pievious experiment together, the most 
reasonable inference from Wright's lesults is that foi his subjects the sieve 
was itself a goal-object, so that when a sieve was placed close only to the 
baried piece of candy the children went there but when each piece of 
candy was close to a sieve the real piefeiencc for the available piece was 
revealed Wright argues oil the basis of “clinical impression" that this infer¬ 
ence is not correct. If, howcvei, we make this inference, then our lesults 
and his are perfectly consistent if we further assume, as we seemingly must 
from the data, that foi om childicn the sieve did not have any appreciable 
value as a goal-object It remains a puzzle why foi both expenmenteis the 
choice of the baried object should have been so much less frequent even than 
it was in the very similar experiment lepoited as “Stage 1," but this may 
be a matter of sampling erioi 

2, Verbal Choice Experiments 

a, Cage-toy expenment. In this experiment two toys were placed in¬ 
side a large wire cage on a play-room tablq and two other toys judged to be 
equally desirable were placed outside the cage on the table, with the pairs 
of toys being interchanged in random older for various subjects. The cage 
was considered to constitute a banier between the child and the first 
mentioned pair of toys Instead of being asked to get the toys himself the 
child was simply told, “Tell me which one of those four toys you like 
best ♦ After that, which one is the nicestV and so on until all four had been 
ranked by the child. 

A very small room was used in which each child ordinarily has a biief 
daily examination by the doctor. The cage was made so as to conform to 
the specifications given by Wright for the one he used. The toys weie all 
alike in color, Different sets of toys were used for boys and for girls. It 
was not possible to isolate- the children after they had served as subjects. 

Results. Fifteen out of 20 children gave first and second places in their 
rank order to the two available toys Only one child gave the first two 
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places to the baned toys Three subjects assigned the barred toys to fiist 
and fourth places, giving the second and thiid places to the available ones. 
One subject, finally, gave the fiist and third places to the available toys 
Thus, the available toys weie given the higher rating by 80 per cent of the 
cluldten, the baned ones by 5 per cent, and IS per cent of the children 
gave an equal tank to the two sets of toys (if the rank numbcis for the 
two toys in each set aie added or aveiaged) Wright reports that in his 
18 subjects the bailed toys were given piefcience by 61 per cent and the 
available toys weie piefened by only 11 per cent, with 20 per cent giving 
the two sets equal ranking 

b . Cage-candy expeument This experiment was analogous to the last 
one except that foui pieces of candy weie substituted foi the fom toys 
The child was told, fr Tell me which piece of candy yon like best and FH 
get it fo? you Which one do you like' next best#” and so oil until he had 
ranked all four pieces The candy he named as his first choice was given to 
him aftei he had completed the rankings, and lie was given to understand 
that he would receive only that one piece 

This experiment was done in the pailor of a nursery school, a room which 
the children visited daily It was not possible to segregate the children who 
had aheady paiticipated in the experiment. 

Results Sixteen of 20 children ranked the available pieces of candy as 
their first and second choices. Two others gave the first place to one of the 
haired candies but the second and thiid places to the available ones One 
subject reversed this oidenng, while the othei, finally, gave second and 
fourth places to the baired candies Thus, the available candies were ranked 
above the baned ones by 85 pci cent of the children, and the other 15 per 
cent gave equal rank to the two. With Wught^s subjects m the compaiable 
experiment, the barred pieces of candy were given higher rank by 61 per 
cent and available were given higher rank by only 26 pci cent, while 13 per 
cent of his children gave equal rank to the two 

c< Striiig-suspenston candy expettment This experiment was done in 
the same room and with the same physical arrangement as the experiment 
aheady described under an identical title among the action choice experi¬ 
ments, with the exception that no chair was present to mediate approach 
to the barred piece of candv. The experimenter said to the child, "Tell me 
which piece of candy you hke best and I'll get it fat yon," 

The subjects for this experiment were children who came to the school 
at a different time fiom those used foi the action choice experiment, and 
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attended a different gioup on a sepaiate floor of the building Having no 
contact with the othei class, they presumably knew nothing about the experi¬ 
ment ahead of time, and the children who had participated were kept sepa¬ 
rate from those who had not 

Results, Of our 20 subjects, 17 asked for the available candy and only 
3 f asked for the baired one. In Wright’s similai experiment, 11 children 
asked for the buried piece and only 5 for the available one, 

d. Discussion of the veibal choice experiments. In all three of the ver¬ 
bal choice experiments our results differ sharply fiom those obtained by 
Wright In each case his subjects preferied the baned goal-objects while 
our subjects preferred the available ones In the case of the cagc-toy ex¬ 
periment there is one difference in oui pioceduies that might explain the 
difference in lcsults Wright apparently allowed his subjects to play with 
the toys for a shoit time after they had expressed their preferences, 
whereas we merely asked for their prefeicnce ratings Thus, the tovs 
must have been less of a desired goal for our subjects than for Wright’s 
In the case of the other two expeuments, however, there is no difference 
in our procedures that seems very likely to explain the gieat difference m 
results. 

It might be reasonable to guess that Wrights subjects preferred the 
barred object because of prioi knowledge about the situation communicated 
by the other childien Apparently all of Wright’s subjects had the oppor¬ 
tunity to learn about the experiment from children who had already partici¬ 
pated. It is possible that some of the first children brought in for the ex¬ 
periment saw the situation as involving a choice between putting forth effort 
and not doing so, and that they communicated this idea to the other childien 
In this case, the rest of the children may fairly uniformly have seen the 
experiment as an opportunity to display effortfulncss, or as a challenge to 
their character and to their desire to compete with the other children in 
doing the difficult and mature thing We had only two expeiiments in 
which the children had an opportunity to communicate with those who had 
already taken part and it may be that by chance none of our children talked 
about the experiment m this way and that some of Wright’s did There is, 
however, no evidence that communication of this sort of idea is at all like¬ 
ly to have taken place among Wright's subjects, 

D Summary and Conclusions 

Seven experiments which had been reported by Wright on children’s pref- 
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eience for an available object as against a barred object were repeated, al¬ 
though with ceitain modifications In general our lesults wcie conti aiy 
to Wright’s in all those cases where he found a preference for the barred 
object and agreed with his in all those cases wheie he found a preference 
for the available object 

Oui results with one group of foui experiments, called “action choice 
expenments,” do not appear contradictory to Wnght’s if it is assumed that 
satiation with an available object which had previously been chosen, or 
that a secondary goal value of the barnei itself might cause the children to 
take the barred object even if they had a basic pieference for the available 
object In the case of the otliei group of three experiments, called “verbal 
choice experiments/’ no such explanation offers itself as a means of recon¬ 
ciling the diffeiences in our results The differences mav be dependent upon 
cultural diffeiences between noithern and southern cluldien, but this seems 
unlikely. It is more reasonable to attribute them to diffeiences in the ex¬ 
perimental situation and pioceduie which have escaped the notice of the 
expelimenters Both expenmenters obtained lesults which on the whole 
agreed with their own expectations, and it is possible that either or both of 
them may have unwittingly given the children cues as to which piece of 
candy he would like them to take, but we have no leason to believe that 
this happened in either group of experiments 

'File consistency with which our subjects in a variety of experimental 
situations preferred the available objects appears to argue quite conclusively 
against the generality of the hypothesis which Wright lias put forward. At 
the very least oui results justify the conclusion that that there is no uniform 
tendency to choose a barred object, and the results, taken in conjunction 
with Wright's, give strong initial evidence for the greater generality of an 
opposite tendency to choose tile more available of two objects The signifi¬ 
cance of the latter conclusion is stiengthened by the fact that it agiecs with 
the general direction of lesults in a variety of other experiments both with 
animals and with human beings 

Although we doubt the generality of Wright’s hypothesis and feel that 
great inadequacies appear in some of his experimental procedures and in 
his interpretations of his lesults, we feci that his monograph has made a 
valuable contubution He has called attention to a form of behavior, the 
preference foi goals difficult of attainment, which is highly important in 
a practical and ethical sense, and offets a challenge to any theory which 
seeks to explain the diversities of human behavior He has presented fairly 
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convincing evidence that this preference appears under some circumstances 
in older children and in adults. We believe it would be most fiuitful to 
plan future investigation, not on the assumption that this picference repre¬ 
sents directly a basic principle of behavior, but on the assumption that it 
is quite likely to involve secondary motives acquired in the course of the 
child’s upbringing, Looking at the problem in this way, wc will sketch briefly 
some of the ways in which this preference might he learned by a child grow¬ 
ing up in our society 

1. There can be no doubt that prefeience foi a baued goal-object would 
be found in many cases when an individual has just been enjoying an avail¬ 
able goal and has become satiated This is the idea that seems to be ex¬ 
pressed in the pioverb, <f Thc grass on the othci side of the fence is always 
greener.” A child may frequently have the experience of proceeding from 
intercourse with a satiated available object to intercourse with a barred 
object, and of finding that the lattei is in fact at that time moic rewarding, 
because inteicourse with it is not satiated, even though intrinsically the 
barred object may be no more rewarding than the available one If inter¬ 
course with the barred object is not allowed to proceed to the point of 
satiation, the child may piefer it to the available one the next time he is 
brought into the situation, even though at that moment there is no satiation 
with the available object The preference thus established for a specific barred 
object might generalize to other choice situations which were sufficiently 
similar. For example, let us suppose that a child is usually allowed to play 
only in his own backyard but that he occasionally is able to climb over 
the fence and play for a short time in the neighboring yard. Let us suppose 
that the satiation with playing in his own yard is sufficient so that the 
neighbor’s yard almost always seems more attractive to him and it is very 
rewarding to be able to go there to play Let us suppose then that he visits 
a friend's house and is taken out to the backyard to play* It is conceivable 
that his previous experience would generalize in such a way that he would 
immediately begin looking over the fence and thinking how nice it would 
be to go over into the next yard to plav. 

2. It may often happen that when a child appears to be choosing a 
barred object rather than an available object, the reason is solely that the 
barrier itself or the activity of overcoming it has a goal value Such a pref¬ 
erence would be expected in circumstances in which delay in obtaining the 
eventual goal was not very frustrating, for by means of this preference the 
child can obtain both the eventual major goal and a subsidiary goal—-s 
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greater total reward than if lie had at the outset chosen the immediately 
available goal-object. In this case again, the reinforcement of the tendency 
to choose the “barred” object may genetalize to other similar situations, 
even if m those situations the burner is such that the activity of overcorning 
it is not of itself rewarding. For example, let us imagine that a child often 
is given the alternative between eating a piece of candy which his parents 
have on hand in the house for him, or of walking down to the drug store 
with his father, where his father will buy him a piece of candy at the same 
tune that he gets the evening paper The child then has the reward not 
only of the piece of candy but also of what we will suppose to be a highly 
enjoyable walk with his fathci. It is possible that on a future occasion, 
when he has the opportunity to choose between taking a piece of candy 
which is available at home and walking to the drug store alone to buy a 
piece of candy, he will choose the lattei alternative because of generalization 
of the rcinfoicement previously received, even though he does not ordinarily 
enjoy walking by himself 

3 A child often has the opportunity of discovering in a variety of par¬ 
ticular situations that an object that is difficult to attain is better than an 
object that he could have obtained more easily The reinforcement received 
from being moie rewarded for choosing an object which was baned, be- 
cause it actually was moie desirable than the available one, may generalize 
to new situations where the two rewards are in fact equivalent For example, 
if a hungry child is allowed to get his own afternoon snack in the kitchen 
he pan with a minimum of difficulty take a piece of bread and eat it, It 
rcquiies much more effort for him to butter the bread for himself and even 
more to make a sandwich. Thus, there is a considerable barrier to be sur¬ 
mounted before obtaining a sandwich, whereas a slice of bread is imme¬ 
diately available Yet the sandwich is (we will assume) moie rewarding 
The consequent reinforcement of the tendency to choose the goal more diffi¬ 
cult of attainment might generalize in such a way that the child would later 
choose, let us say, to make a sandwich for himself rather than eat some 
equally dcsnablc food which was immediately available , 

Thiee hypothetical cases have been cited so far in which a learning se¬ 
quence might lead the child to prefer a barred object over an available object 
even though the two were intrinsically equally desirable to lnm. In all three 
of these cases, however, the fact that one of the objects has a barrier in 
front of it is not the essential element in the situation, and the whole se¬ 
quence might be i*ephrased without the use of the word “barrier,” or anv 
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equivalent. In the first case cited, it might be said that what the child 
had learned was to choose a goal similar to a goal with which activity had 
not been previously satiated, rathei than a goal similar to one with which 
activity had been satiated In the second case, it could be said that the child 
had learned to engage in activity smnlai to activity which had previously 
been experienced and found rewaiding In the thud case, the child could 
be said to have learned meiely to take that route to a goal which on earlier 
occasions had been found to produce the greatest leal reward. When these 
cases are pluased in such a manner, it can be seen that the meie presence 
of a barrier is not the essential element in the situation that would be ex¬ 
pected to evoke the newly learned behavior The piefcrcnce which has been 
leinforccd would be expected to generalize also to vaiious choice situations 
wlicie the presence 01 absence of a barnei was not an element at all Wc 
have chosen as examples imaginary situations where the piesence or absence 
of a barriei was still an element merely because we wished to show that 
pteference for the baried object in such a case could be predicted from the 
pievious experience of the subject, even though the presence of a barriei 
was not in itself an essential feature of the situation dcteimining the child’s 
reaction. 

4. There is a fourth possibility now to be considered, which is that 
the previous experience of the child might lead to a styte of affairs in which 
the mere fact of there being a baniei would be an important element in 
determining the child's prefeicnce for the barred object, There may be 
many occasions on which a child receives from his social environment an 
extra reward foi choosing a difficult route to a goal, over and above the 
reward that is affoided by the primary goal itself To take the same example 
thut we have considered in Paragraph 3, it is likely that a child who does ’ 
prepare food for himself similar to that which his mother would normally 
prepaie for him, instead of taking the simple route of eating the food in an 
unprepared form, will be praised foi having done so. In this particular case 
the mother may be directly motivated to praise the child in the intei ests of' 
her own economy of effort, because if the child’s behavior can be encouraged 
he may on subsequent occasions be willing to prepare some of his food him¬ 
self which his mother vvould otherwise have to prepare for him In addition, 
however, many parents arc eager to detect and encourage any evidence of 
increasing maturity and independence in their children, quite apart from its 
direct value to the parents, simply because of recognizing that the child needs 
to grow up psychologically as well as physically and that the success of the 
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child’s competition with his age mates is dependent upon his attaining a de¬ 
gree of maturity and independence For this reason, too, parents are likely 
to be pioud of then children’s demonstration of ability to do difficult things, 
and to expiess quite openly their pleasure Similar reactions are likely to 
be displayed by teaclieis and other persons of authority The consequent 
leinfoicement of the tendency to perform the particular act that is thus le- 
waided may tn tune gcneialize to many other situations where thete is a 
choice between a difficult and an easy loute to substantially the same goal 
This generalization would be especially likely to occui wheic the situation 
was such as to make it closely similai' to the earlier learning situations, as 
for example by an authoritative adult’s being present and watching the 
child’s behavior, 01 by the adult's using such woids as “difficult,” “haid,” 
or “easy,” which are likely to have been used in the paicuts’ original piaise 
of the child. 

We believe that this fourth sequence is the one likely to be involved 
the most commonly in cases wheie a barred object is prefeired ovei an 
available object. The reason is that in the first three cases it seems likely 
that the originally reinforced tendencies will when geneializcd to new situa^ 
tions be very fiequcntly extinguished, and that they will consequently cither 
die out or become highly specific In the fourth case, it seems to us that 
the social situation is such as to pioyide frequent ieinforcemeat for the 
tendency in a great vanety of specific situations, so that a highly generalized 
tendency to prefer baued objects in social situations would be expected Dif¬ 
ferential extinction of the tendency might be predicted foi situations in 
which the child is alone, for the social rewaid cannot there be immediately 
provided But at a stage of matunty wheie the child has internalized social 
norms to a point where his own self-esteem becomes involved in the ques¬ 
tion of whether he chooses a difficult or an easy path to a goal, he tnay 
still prefer a barred object even when he is alone. 


Reference 

1 Wright, H F, The influence of barriers upon strength of motivation. Covt\ib t> 
Psychol. TJie,, 1938, 1, No. 3. Pp 143 

Department of Psychology and Piesbytenan Hospital 

Institute of Human Relations ' New Yor k City 

Yale University 
New Haven, Connecticut 




The Journal of General Psychology, 1944, 66, 113-131, 

A SURVEY OF PSYCHOLOGICAL, SOCIAL, AND ENVIRON¬ 
MENTAL DIFFERENCES BETWEEN ADVANCED 
AND RETARDED READERS* 

Fordson Public Schools, Dearborn, Michigan 


Joseph Jackson 


A. Introduction 
1. Foreword 

The following suivey piesents the results of a comparative study of ad¬ 
vanced and retarded readers which was requested by tile elementary school 
principals of the Fordson School System The work was earned on by a 
study group composed of repjesentative reading teachers appointed by the 
principals of the participating schools The Bureau of Reseatch and In¬ 
formational Service served as the coordinating agency for this survey 

Many psychologists, teachers, and research workers have noted that children 
with reading disabilities have been influenced by personality factors, emo¬ 
tional disturbances, and social foices which ate believed dynamic enough to 
induce reading difficulties singly ot m combination with other factors In 
keeping with this belief, a local survey \vns initiated to gam further insight 
into the factors inhibiting or facilitating reading ability thiough the study of 
various psychological, social, and environmental forces This study pur- 
poits to determine the relation of certain factors to reading ability, 

2 The plan 

This survey is concerned mainly with the determination of psychological, 
social, and environmental differences that exist between the advanced 
readers or those found m the upper quarter (above £) 3 ) of each grade and 
the retarded readers or those found in the lower quarter (below Q i) of the 
corresponding grade The aforementioned classification was determined by 
the city norms established by means of the Metropoliton Reading Tests 
in Grades 2-3 and the New Stanford Reading Tests in Grades 4-6. Since 
the purpose was to find these differences among the advanced and letarded 
readers only, the interquartile range of readers (those falling within the 
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middle 50 per cent of each giade) weie omitted from this study. Moic- 
over, only students with intelligence letter latmgs of C— (IQ 90-95) and 
above wore included in this study except seven cases of D letter ratings 
(IQ 83-89) found in the up£er quarter in which instance these seven stu¬ 
dents weie classified as advanced readers and weie studied as such The 
reason for this last exception is that students with D and E letter ratings 
already comprise the majority of the personnel in the remedial classes and 
hence receive moie than an average amount of attention 'This does not 
mean that students with D and E letter ratings were not interviewed by 
the teachers, because all students were inteiviewed who weie thought to be 
retarded in reading regardless of letter ratings or academic success The 
students with D and E letter ratings were m general excluded in order to 
i educe differences in innate ability and to afford a better basis for the study 
of other factors that may influence reading ability 

3 The Piocedure 

The procedure used in this study was to obtain psychological, social, and 
personal data concerning the advanced and retarded readers, This informa¬ 
tion was gathered through the interview technique and through an analysis 
of standard school records. Approximately 300 advanced leaders and an 
equal number of retarded readers in Grades 2-6 of the Fordson School Dis¬ 
trict during the second semester of the 1939-40 school year served as the 
subjects in this survey 

At no time during the survey was the experimental method used Rathei, 
the causal—comparative technique was employed since it was desired to 
establish causal relationships by comparing the circumstances associated 
with investigated or observed effects, and by noting the factors present in 
those instances in which a given effect occurred or did not occur Moreover, 
it ls significant in some cases to begin with certain observed ejects in order to 
explain the antecedents of these effects (1) 

4 The Treatment of Data 

The information gathered was classified under 20 headings. These 20 
items are listed, explained, and discussed below. 

Analyses of 16 of the items are presented in Table 1 The data were 
treated m a dichotomous manner Table 1 includes for 16 items the num¬ 
ber and per cent; of pupils in each category Some of the items involve 
a number of sub-divisions; therefore, Table 1 includes 63 percentages for 
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TABLE 1 

Numbcr and Per Cent of Advanced and Retarded Readers in tMe Categories for 
Each Division of 16 Classifications or Data 



Vaiiables 

Advanced readers 

No % 

Retarded 

No 

readers 

% 

1. 

Seic 

tf. Ghla 

177 

590 

no 

36 7 


b Boys 

123 

41 0 

190 

63 3 

2 

Letter rating or JQ distribution 

A-IQ (US) 

100 

33 3 

14 

47 


B (111- 17) 

75 

25 0 

32 

10 7 


67+ (105- 10) 

62 

20,7 

35 

28 3 


C 1 96-104) 

47 

15 7 

104 

34 7 


67— { 90- 95) 

9 

30 

65 

21 7 


D ( 83- 89) 

7 

2.3 

0 

00 

3 

Language spoken at home 

11 Majority of time foreign 

36 

14 3 

46 

20 6 


English 

216 

857 

177 1 

79.4 


b Foieign pait of time 

48 

18 2 

77 

30 3 


English 

216 

81 S 

177 

69 7 


c. Any foreign • 

84 

28 0 

123 

41 0 


English 

216 

72 0 

177 

59 0 


A, Majoiity versus part of time 

1 Majoiity 

36 

42 9 

46 

37 4 


2 Part of time 

, 48 

4 

57 1 

77 

62 6 

4 

Occupation of father 
a Professional (lawyer, doctor, 
etc.) 

14 

1 

.4 


b Semi-professional (teacher, 
engineer, etc ) 

10 

3,6 

3 

1 1 


c Specialized (accountant, 
salesman, etc) 

27 

97 

15 

54 


d Skilled (carpenter, machinist, 
etc ) 

86 

30 9 

79 

28 4 


e Unskilled, (laborer, sweeper, 
etc ) 

14S 

53.2 

173 

62 2 


/ Unemployed 

3 

1 1 

7 

25 

5 

Grade(s) repeated 
a Girls 

5 

2,8 

32 

29 1 


b Boys 

9 

73 

71 

37 4 


c Total 

14 

4.7 

103 

34 3 

6. 

Grade(s) skipped 
a Girls 

22 

124 

5 

4.5 


b, Boys 

13 

10 6 

2 

11 


c Total 

35 

117 

7 

2.3 

7 

Personal illness 

a Childhood type (measles, 
whooping cough) 

12 

4.2 

46 

15,9 


b Recurrent (colds, car trouble, 
etc,) 

3 

1 0 

7 

2.4 


c. Major type (pneumonia, 
diabetes, etc,) 

16 

5 5 

n 

42 


d Unclassified 

5 

17 

14 

48 


e Total 

36 

12.5 

79 

27 3 




116 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 1 ( continued ) 



Variables 

Advanced readeis 
No. % 

Retarded 

No. 

readers 

% 

8. 

Family illness 
a, Parents 

16 

5,9 

17 

63 

• 

b Others (sibs, grandparents) 

8 

3 0 

4 

15 


c. Total 

24 

8 9 

21 

78 

9. 

Personality classification 
a. Average 

43 

16.5 

88 

33 7 


b, Go od 

116 

44,4 

54 

20 7 


c Excellent 

32 

12,3 

11 

42 


d Sub-average (bold, untrust¬ 
worthy, etc ) 

23 

88 

49 

18.8 


e> Introverted (di earner, reticent, 
melancholy, etc ) 

36 

13,8 

43 

165 


f High-strung (restless, nervous, 
Eighty, etc ) 

H 

4,2 

16 

61 

10 

Semester^ citizenship grades 

A 

100 

38.3 

42 

161 


R 

103 

39.5 

82 

31.4 


c+ 

19 

73 

21 

8.0 


C 

31 

11.9 

90 

34 5 


C— 

3 

1.1 

9 

34 


D 

5 

1.9 

17 

65 

n 

Physical defects 
a No 

276 

95,5 

244 

90,7 


b. Yes 

13 

4.5 

25 

93 

13, 

Read to by 
a Self 

164 

65.1 

127 

50 4 


b Otlieis 

88 

34 9 

125 

49,6 

13. 

Fears reported 
a No 

221 

77.3 

186 

1 69,1 


b. Yea 

65 

22 7 

83 

30 9 

t+ 

Family economic status 
a Destitute 

1 

.6 

2 

11 


b. Poor 

10 

5.8 

23 

12 6 


c Fair 

77 

44 5 

106 

58 2 


d Good 

82 

474 

49 

26.9 


e Excellent 

3 

17 

2 

1 1 

15, 

Speech defects 
a No 

219 

89 7 

181 

77 4 


b Yes 

25 

10,2 

53 

22 7 

16. 

Dominant Handedness 
a Right 

215 

92 3 

202 

95 3 

-_ 

b Left 

18 

77 

10 

47 


the advanced readers and an equal number for the retarded readers, The 
data m Table 1 were evaluated, The statistical calculations involved in the 
evaluation are presented u\ Table 2, which contains the differences between 
the appropriate percentages based upon the advanced readers and retarded 
readers. The standard errors of the differences between the percentages, the 
ratios of the differences to the standard errors of the differences, and the 
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TABLE 2 

Differences between Retarded and Advanced Slenders Based Upon 16 

Classifications of Data 


Variables compared 

Differences 

between 

percentages* 

Adv Ret 

SE d 

D 

SE a 

Chances in 
100 of a 
true dif¬ 
ference 
greater 
than zero 

X Sex 






Girls (minus boys) 

22 3 


3 98 

5,60 

100 

2 Letter rating or IQ distribution 






A-IQ (118) 

28 6 


2 9S 

9 60 

100 

B (111- 17) 

14,3 


3 07 

4 66 

100 

CM- (105-110) 


7.6 

3 50 

2 17 

98 

G ( 96-104) 


19.0 

3.46 

5 49 

100 

C— ( 90- 95) 


IS,7 

2.5S 

7 25 

100 

D ( 83- 89) 

2 3 


87 

2 64 

99 

3 Lnnguage spoken at home 






a Majority of time foreign 


6 3 

3 49 

1 81 

96 

ft Foreign part of time 


12 1 

3 74 

3 24 

100 

c Any foreign 


13 0 

3 84 

3 39 

100 

d Majority veisus part time 

5 5 


6 94 

79 

77 

4 Occupation of father 






a Professional 

1.0 


80 

125 

89 

b , Semi-profeasionnl 

25 


1 28 

I 95 

97 

c Specialized 

43 


223 

1,93 

97 

d Skilled 

25 


3 37 

66 

74 

c Unskilled 


90 

4 17 

2 16 

98 

/. Unemployed 


1 + 

I 13 

124 

88 

5 Grade(s) repeated 






fl, Girls 


26 3 

4 50 

5 84 

100 

b Boys 


30 1 

4 22 

7.13 

too 

c, Total 


29 6 

3 00 

9 87 

too 

6 Grade(s) skipped 






a Girls 

79 


3.17 

2 49 

99 

ft. Boys 

9 5 


2 88 

130 

100 

c Total 

94 


2 05 

459 

100 ^ 

7 Personal illness 






<7 Childhood type 


117 

2 45 

4 78 

100 

ft Recurrent 


14 

1 07 

1 31 

90 

c Major 

1 3 


1 79 

73 

76 

d. Unclassified 


3 1 

1 47 

2 11 

98 

e Total 


14.8 

3.26 

4 54 

100 

8. Family illness 






a Parents 


4 

2 06 

19 

58 

ft Others 

15 


1 27 

1 18 

87 

c. Total 

1 1 


2 38 

46 

67 

9 Personality classification 






a. Average 


17 2 

3 72 

4 62 

too 

ft Good 

23.7 


3 97 

5 97 

too 

c, Excellent 

8,1 


2 38 

3 40 

100 

d Sub-average 


10 0 

2 99 

3 34 

100 

e Introverted 


27 

3 14 

86 

80 

f High-strung 


1 9 

1,93 

.98 

S3 


^Percentages identify group having majority difference. 
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TABLE 2 {•continued) 


1 

1 

i 

Variables compared 

Differences 
between 
percentages* 
Adv Ret 

SE d 

D 

sr d 

Chances in 
100 of a 
tine dif¬ 
ference 
greater 
than zero 

Tq7 

Semester’s'citizenship grades 







A 

22 2 


3 77 

5 89 

100 


B 

SI 


4,17 

1,94 

97 




,7 

2 33 

30 

62 


c 


22 6 

3.56 

6 35 

100 


C— 


2.3 

1 29 

1 78 

96 


D 


46 

1 74 

2 64 

99 

ii 

Physical defects 


4.8 

2,15 

2 23 

99 

12, 

Read to by others 


14 7 

4 35 

3 38 

100 

13 

Fears reported 


8 2 

3 75 

2.19 

99 

1+ 

Family economic status 







ci Destitute 


.5 

80 

63 

73 


h Poor 


6.8 

3 03 

2,24 

99 


c Fair 


13 7 

5 26 

2 60 

99 


d Good 

20.5 


5 02 

4 08 

100 


£ Excellent 

6 


125 

4S 

69 

15 

Speech defects 


12 5 

3,36 

3 66 

100 

16 

Dominant handedness-right 


3.0 

2 30 

1 30 

90 


•Percentages identify group having majority difference - 


chances of true differences greater than zero aie also poitrayed in Table 2 
Statistical analyses of three of the items are given in Table 3. These 
three items were separated from the first 16 because the treatment of the 
data is not the same For each item in Table 3, the means, medians, 
standard deviations, and standard errors of the means and medians were 
computed, These calculations were made separately for advanced and 
retarded readers Then the two groups were compared on each item of 
information on the basis of differences between the appropriate means and 
medians Table 3 includes these differences as well as the standard errois 
of the differences, the ratios of the differences to the standard eirors of 
the differences, and the chances of true differences greater than zcio* Both 
measures of central tendency, the mean and the median, weie calculated 
for each of .these items because the two measures yield a better comparative 
analysis than either one alone would. This is particularly true for these 
three items because they represent types of data which are definitely skewed 
The last item of information which was considered in this study pertains 
to the magazine preferences and reading of the advanced and retarded 
readers, These data are summarized in Table 4. The magazines read by 




TABLE 3 

Differences in Family Size, Parental School'Grate Attainment and Days of Absence between Advanced and 
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TABLE 4 

Periodicals Preferred and Read dy the Retarded and Advanced Readers in Grades 

4 Jiirooch 6 in Order of Preference 

Frequency of usage Rank order Difference in 

Reader Reader rank order 


Periodicals 

Ret 

Adv. 

Ret 

Adv 

Ret 

Adv 

Life 

31 

19 

1.0 

25 

— 

15 

True Story 

21 

10 

20 

95 

— 

75 

Comic Magazine 

18 

10 

3,0 

95 

— 

65 

Liberty 

IS 

16 

4,0 

40 

0 

0 

Child Life 

10 

23 

60 

10 

50 

— 

Collier's 

10 

19 

60 

25 

4.5 

— 

Movie Magazines 

10 

11 

60 

60 

0 

0 

Look 

9 

4 

8,0 

20 0 

_ 

12.0 

Bov's Life 

8 

10 

95 

95 

0 

0 

Popular Mechanics 

8 

12 

9 5 

50 

45 

— 

Daily Paper 

7 

S 

11.5 

17 5 

-— 

60 

Saturday Evening Post 

7 

9 

11 5 

13.0 

— 

2.5 

Good Houskeepmg 

5 

6 

14 0 

15 5 

— 

1.5 

Ladies 1 Home Journal 

5 

10 

14,0 

9.5 

4.5 

— 

American 

5 

3 

14 0 

24 0 

— 

10 0 

Popular Science , 
Better Homes and 

4 

3 

17,5 

2+0 

— 

65 

Gardens 

4 

4 

17 5 

20 0 

-— 

25 

American Boy 

4 

— 

175 

— 

— 

.— 

Mystery 

4 

— 

17 5 

—. 

.—■ 

— 

National Geographic 

3 

1 

20.5 

40 5 

— 

20.0 

Motor News 

a 

— 

20 5 

— 

— 

■— 

Grade Teacher 

2 


24 5 

_ 

_ 


Children’s Activities 

2 

3 

24 5 

24 0 

50 


Popular Aviation 

2 

2 

24.5 

29 5 

— 

50 

Wee Wisdom* 

2 

,10 

24,5 

95 

15 0 

- — . 

Detective 

2 

4 

24,5 

20 0 

4.5 


Radio Story 

2 

— 

24 5 

— 

— 


Other (18)** 

i 

— 

36 5 

— 

— 

— 

W Home Companion 

__ 

10 

. 

95 

__ 


American Girl 

—. 

7 

_ 

14 0 

__ 


McCall’s 

— 

6 

_ 

15 5 

,_ _ 

, 

Reader’s Digest 

— 

5 

_ 

17.5 

- 

- 

Playmate, Parents 

— 

3 

— 

24 0 

— 

-- 


Click, Fishing and 

rr .. ■! n . v 


Hunting, Open Road 
for Boys, Sports, 


Red Book 

—. 

2 

, 

29.5 

_ 


Other (20)*** 

— 

1 

-- 

42 5 

— 

„_, 


*Not a periodical, included because of rank, 

**Ejghteen magazines had a frequency of one. 

***Tv?enty magazines had a frequency of one, 
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the two groups <ue listed The numbei of pupils in each group who jead 
each magazine is indicated These numbeis were then used to obtain the 
rank order of each magazine on the basis of the frequency with which they 
were read by these two groups of pupils. The differences between the 
rank ordeis of the advanced and retailed readeis were also obtained and 
included in Table 4 

B, Results of a Comparison of Advanced and Retarded Readers 
Upon 20 Classifications of Data 

The statistical lesults involving the 20 groupings of data used in this 
study are presented in Tables 1-4 Advanced and retarded readers wcie 
compared in terms of peicentagcs on the hist 16 items. These lesults are 
included in Tables 1 and 2 Each of these 16 items is discussed below 
in the same oidei that they aie listed in Tables 1 and 2 

1 Sex 

The fiist compaiison between the two gioups peitains to sex or to the 
number of boys and girls Of the 300 advanced readers smveyed, 59 per 
cent aie girls and 41 per cent are boys The retarded readeis consist of 
36 7 per cent girls and 63 3 per cent boys The data indicate that the 
incidence of boys among the poor leaders is too great to be explained on the 
basis of chance alone The data reveal that theie are approximately six 
boys to four gnls in the letarded group; however, in the advanced gioup 
this ratio is reveiscd A glance at the data in Tables 1 and 2 shows that 
the percentage of hoys in the retaidcd group exceeds the percentage of boys 
in the advanced gioup 22.3, or one may say that the percentage of girls 
in the advanced group exceeds the percentage of girls in the retaided group 
22.3 The standard erroi; of this difference of 22.3 is 3 98, and the diffet- 
ence is 5 60 times the standard erjor of the diffcience A ratio of three is 
geneially accepted as an indication of a tiue diffeience greater than zcio; 
therefore, the data reveal a statistically significant difference between the 
sexes in relation to leading abilitj' The piesent study does not demonstiate 
that sex has a causal effect upon reading ability It is possible that some 
of the other factors included in this study may account foi all oi a large 
portion of the difteicnees in reading ability of the two groups under con¬ 
sideration The data presented heie suggest that sex should he one factoi 
under consideration in an investigation of the causes of reading ability or 
disability 


i 
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2 Lettei Kiting oi IQ dntnbuiion 

The second comparison between the two gioups involves the IQ's which 
, were obtained fiom the administration of the Detioit Intelligence Testa, 
Forms G and M The IQ's \vcie grouped into letter ratings as follows* 
A, 118 and above, B, 111-117, G+ t 105-110, G, 96-104, G— 90-95, D, 

1 83-89, and E, 82 and below The peicentage of advanced and letarded 
leadeis with the vanous letter ratings was calculated. 

The advanced group of leadeis is dominated by a large proportion of 
A and B letter i firings. The diffeiences between the peicentages of these 
ratings in the two groups aic statistically significant This fact is borne 
out by the critical ratios of 9,60 and 4 66 respectively foi these lettei ratings 
The ictaided readers on the other hand have a significantly largei piopoition 
of C and G — letter ratings, The cntical ratios involving these latings 
are 5.49 and 7 25 The data tend to show that while the moie intelligent 
students constitute a large piopoition of the upper quaitei of readeis, the 
average students occupy the lower quaitei of leadeis with a gtentci than 
expected late of incidence since normally this group would be expected 
to achieve a leading level within the mtciquaitile xange of leadeis Of 
six comparisons between advanced and ictarded readeis, four reveal diffei¬ 
ences that are statistically significant The lemainmg two differences are 
ncaily statistically significant Intelligence seems to be a veiy unpoitant 
factor in relation to reading ability It may be possible that many of the 
diffeiences between the advanced and retarded readers aie a function of 
differences in intelligence This possibility cannot be demonstrated by a 
causal-comparativc approach It must be attacked by a senes of studies using 
the experimental method It is quite noteworthy that 43 7 pei cent of the 
letarded readers have IQ's, of 105 and above This fact suggests that 
intelligence is not the only factor causing differences in reading ability, 
therefore-, one must search for additional factors or combinations of factors 
of a causal nature 

3 Language Spoken at Home 

A comparison of the language or languages spoken in the homes of ad¬ 
vanced and retarded leaders brings out significant critical latios in two 
categories. The first notable difference is for the part-time foieign speaking 
group of retarded readers which produces a ratio of 3 24 while the second 
difference is for the combined ??iajority and pail-time foreign speaking group 
Which yields a significant ratio of 3,39. For the purposes of this study, 
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majouty means raoie than half of the time, while pmt-lme means half of 
the time or less* The home-room teacheis who conducted the inteiviews 
classified the iespouses pei taming to language spoken at home* These Jesuits 
would pci haps indicate that the letarded leadeis are not exposed to an 
English vocabulary in the home to the same degiee as aie advanced leaders 
and, hence, would not possess the same opportunity for vocabulary, word 
meaning, and word recognition development as do advanced leaders. Con¬ 
sequently, whenever the letarded leadeis are measured on the above three 
phases of leading, they aie in a sense handicapped 

4 Occupations of Patents 

In geneial, the comparisons of the two gioups °n the basis of occupa¬ 
tional status of fatheis levcnl slight differences between peicentages In 
both groups the children are mainly from homes of skilled and unskilled 
woikcis It is of special inteiest to note that the diftciences involving the 
skilled and unskilled groups yield low cutical latios The social and 
economic status of the home as roughly measured by paternal occupation 
seems to beai little lelation, if any, to diffeiences in the leading ability of 
the two groups 

5 Grade (s) Repeated 

That the retaidcd leaders repeat one of the first six giadcs more often 
than is true of the advanced readers is not due to chance factors, The 
critical ratios of 5.84 for girls and 7 13 for boys demonstrate that the differ¬ 
ences are statistically significant* The 71 hoys and the 32 girls represent 37,4 
and 29 1 pel cent, respectively, of the pupils in the letarded group who 
have lepeated one oi moic giades; on the other hand, the advanced leaders 
lepeat one of the first six grades at a veiy small rate This is emphatically 
boinc out by the high critical ratio of 9 87 for the group as a whole. 

The cutical latios of 5 84 and 7 13 involving guls and hoys, lespeo 
tively, take on moie significance when it is found that 16, or 50 per cent, 
of the 32 girls and 55, oi 77 per cent, of the 71 boys have a letter rating 
of C (IQ 96-104) oi higher. A breakdown of the grades during which 
most repetition of schooling occurs leveals it to be the penod beginning 
with Giade 15 and ending with the first half of Grade 3 oi Grade 35, 

The above facts are consistent with the analysis of leadeis by sex* The 
severity of the problem signifies that more attention should be given to it 
by the legular as well as the cxpcumental schools Certainly one aspect of 
this pioblems begins with an mventoiy of each student as employed in this 
study. 
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6 G)ade(s) Skipped 

In terms of the incidence of skipping a grade, the girls surpass the boys 
in the advanced readci gioup 22 to 13 or 12,4 per cent and 10.6 per cent 
of each sex, respectively. 

The difference involving the boys is significant as indicated by a cntical 
ratio of 3 3, the difference being in favor of the advanced leader group, 
which result is also in agreement with the total critical ratio of 4,59, Tins 
suggests that reading is a main critenon of promotion in the first three if 
not in the first six years of school attendance, and since boys foim the 
majority of retarded rcadeis they likewise form the majority of the repeateis, 

7 Personal Illness 

A comparison of the health history of the cases reveals a larger fre¬ 
quency of illness among retaided icadeis in the more common types of 
children’s diseases such as measles, whooping cough, diphtheria and the like, 
The critical ratio involving these lespective illnesses is 4 78 which demon- 
stiates that the difference is statistically significant Moieover, the group 
difference indicates that the retarded readers have a greater incidence of illness 
than do tvdvancd readers which fact 15 embodied in the significant ratio of 
4 54, The data indicate that illness in itself or in combination with 
other factors *may promote problems of reading retardation. For the re- 
cuirent and major types of- illness no significant group differences were 
found 

8 Family Illness 

A study of the family health status among both groups of readers reveals 
an insignificant amount of difference; the critical ratios were 19 foi parents 
and 1 18 for others as sibs and grandparents. 

9 Personality Classification 

On the basis of interviews, the home-room teacheis wiote brief sum¬ 
maries of the personality tiaits of the pupils. The writer classified each 
pupil into one of six categories on the basis of the material obtained from 
the interviews made by the teachers. A comparison of the personalities of 
advanced and ictarded readeis yields several significant results In the 
"average” personality classification the ciitical ratio of 4 62 tends to indicate 
that the retarded reader attains that rank with greater legulany than 
does the advanced readei Furthermore, this personality level is in the 
majority of cases the ultimate attainment of the retarded readers On tljc 
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other hand, the advanced leaders as revealed by the critical latios of 5.97 
and 3 40 dominate the “good” and “excellent” latmgs on personality which 
indicate that the advanced leader is not only ideationally superior but also 
supenor in peisonality tiaits as evaluated by classroom teachers 

A study of the negative aspects of the personality classifications as the 
“sub-average” (bold, untiustwoithy); the “intioverted” (reticent, melan¬ 
cholic, dleaming), and the “high-stiung” (restless, nervous, flighty); shows 
differences on the side of retarded readers although only the sub-aveiage 
gioup yields a statistically significant diffeience as evidenced by a entical 
ratio of 3 34, This fact shows that among retarded readers one muv 
expect a larger than chance numbei of individuals who possess personality 
tinits that deviate consideiably below aveiage. 

10 Citizenship Giades 

An analysis of the citizenship grades of advanced and retarded readers 
disclose gioup differences paralleling those of the personality classification 
The advanced leaders receive a greater piopoition of "A" citizenship giades. 
The diffeience between the advanced and retarded readers is statistically 
significant as demonstrated by the critical ratio of 5 89. On the other hand, 
the retaided readers attain average semester grades m citizenship in much 
greater number The critical ratio is 6 35 involving the C grade Only 
55.5 per cent of the retarded readers have attained a citizenship grade above 
the average (£+ and higher) as compared to 85 1 per cent of the advanced 
readers As a conclusion it may be said that the advanced readers attain 
better citizenship giades in the classroom than do the retarded readers 
Tins fact would indicate that school as well as personal adjustment on behalf 
of letarded readers is inferior to that of the advanced. 

11. Physical Defects 

Slight differences were found in the frequency of physical defects current 
among retaided and advanced readers Among the 269 retarded leaders 
for whom data were available, 25 cases of physical defects occurred while 
m the 286 advanced readers surveyed 13 cases of physical defects were found 
In this study physical defects include not only sensory ones such as 
visual and auditory defects, but also bodily defoimities and marked cases 
of over-of-undcr-dcvelopment These defects range fiom the less serious 
to a number of severe types The ciideal ratio of 2 23 shows the group 
differences to be insignificant. 
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The most noticeable difference between defects common to both groups 
of readers is that related to body structuie Of the 25 defects listed for 
retarded readers, 11 are concerned with body size such as ovei-or-undcrsize, 
or underweight. This information is important for analyzing adequately 
various causes of reading disability since it may suggest that the teacher be 
continually informed legarding the student's need for medical analysis and 
follow-up. 

12. Read to by Self or Others 

Obtained data for the 252 retarded and advanced readers surveyed shows 
that 127 retarded and 164 advanced readers did not have others read to 
them* The diffeience yields a critical ratio of 3 38 which indicates statisti¬ 
cal significance. This difference means that the letarded reader is less active 
in reading than the advanced reader. No attempt was made to quantify 
the amount of reading 

13. Fears Repoi ted 

The home-room teachers questioned each pupil duting the intei views to 
determine the incidence of fears* The 83 retarded readeis reporting one 
or more feais comprise 30.9 per cent of the 269 persons surveyed in 
that group as compared to the 65 advanced readers who comprise 22.7 per 
cent of the 286 persons surveyed in the advanced readei group, thus indicat¬ 
ing that fears are somewhat more prevalent among retarded than among 
advanced readers. The critical ratio of 2 19, however, indicates that this 
group difference is not significant. Perhaps of more interest arc the nature 
and types of fears listed For example, the majority are the vague, indefinite 
type (shadows, guns, dark, animals, etc.) justifying neither a physical nor 
logical basis for their existence They show, moreover, an early condition¬ 
ing of the individual through erroneous conceptions of environment or experi¬ 
ence without the individual’s knowledge of the ultimate effect that such 
misconceptions may cause to one’s mental associations 

The need for the above information becomes apparent from the types 
of fears presented by the retarded as well as the advanced readers* While 
the relation of fears to reading ability or disability does not seem evident, 
it nevertheless appears in specific cases so as to justify some consideration. 

14. Family Economic Status 

An analysis of the family economic status of advanced and retarded readers 
reveals a statistically significant difference in favor of the advanced reader 
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in the "good" classification in which instance the critical ratio is 4 08 The 
differences among the remaining categories arc small but ncveithelcss are on 
the side of the advanced leaders These data suggest that reading ability 
and economic status are related and the differences common to both groups 
of readers may be conditioned by such factors as family background, educa¬ 
tion of parents, luxuries and tire like. However, to ascertain more ade¬ 
quately the effect of the economic factor upon reading ability, various 
specialized types of techniques must be utilized, 

IS. Speech Defect? 

Speech defects were found to be moie frequent among retaided than 
among advanced readers The critical latio of 3.66 designates this fie- 
qucncy to be above the expected rate due to chance Since the tests admin¬ 
istered measured the rate and comprehension of silent reading and not 
oral ability, it is distinctly noteworthy that reading letaidation may occur on 
the basis of a speech defect. , 

16. Dominant Handedness 

Tile home-loom teachers classified the pupils according to dominant 
handedness on the basis of their classroom observations and interviews A 
study of dominant handedness fails to disclose any factors operating in read' 
ing achievement The majority of retarded and advanced readers are of 
right-hand dominance. The advanced readers were found to outnumber 
the retarded readers in left-hand dominance by three per cent, which, if any¬ 
thing, would disprove any theory that the poor readers are of left-hand 
dominance. 

17. Family Size 

Due to the skewness of the distribution of family size, the median is pre¬ 
ferred as the measuie of central tendency to denote the typical situation. 
The typical family of retarded readers is represented by 6,0 individuals 
while the typical family of advanced readers is represented by 4 37 indi¬ 
viduals The median diffeience of 1.13 is statistically significant The 
critical ratio is 5.65 (the critical ratio involving the means is 1.13). 

18 Pmental Attainment in School 

The amount of education of the fathers of advanced readers surpasses that 
of the fathers of retarded readers at all levels of school attendance Foi 
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example, 70 fathcis of retarded leaders terminated their education in one 
of the elementary grades (1-6) while 29 fathers of advanced leadcis com¬ 
pleted their education in one of the same grades This difference naturally 
reversed the lesults in the comparison of the secondary school grade (7-12) 
attainment as 101 fathers of advanced readers attended the junior or senior 
high school as compared to 72 fathcis of retarded leaders Moreover, it was 
found that 49 fathers of advanced leaders attended high school at some 
time as contrasted to 33 fatheis of letarded readers Neither of these 
figures could be mcorpoiated into the cential tendency since giade attain¬ 
ments weie not specified Fmthermore, 15 fatheis of ictarcled readers 
had received no formal schooling as compared to only one patent of an 
advanced reader, 

The mean grade attainment for the fatheis of advanced readeis is 9 5 
and for those of the retarded leadeis ts 7.08 The critical latio involving the 
difference between means is 4 25. 

The education of tile mothcis of advanced readers is also somewhat 
superior to the education of the motheis of retarded readers. The mean 
grade completed by the former is 9.34; by the latter, 8 0. The difference 
is not significant; the critical ratio is 2 44 Here again 42 mothers of 
advanced readers completed one of the secondary school grades (7-12) as 
compared to 29 mothers of retarded readers These data could not be in¬ 
corporated into the calculation of the means 

Several important factors are embodied in the analysis First, it may 
be said that the advanced reader is influenced to a degree by bettei educa¬ 
tion of the parents which would be reflected in educational, cultural, and 
literary interests of the family Second, the extent of parental education 
bears some relationship to family economic and occupational status which 
tends to raise the standards and stabilize the home,of the advanced readers. 

39 Days Absent 

A study of school attendance during the second semester of the 1939-40 
school year fails to reveal any significant gioup differences. Retarded readeis 
are absent slightly more than are advanced readers This, of course, is 
consistent with other comparisons in the survey. 

Since individuals in both groups were found with an absence of 10 days 
or more, it seems problematical whether reading retardation can occur 
on the basis of absence alone except perhaps m the more extreme cases. 
The low critical ratios seem to bear this out 
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20 Peiiodicals Preferred 

Various differences weie found in the pieferences foi peuodicals among the 
retarded and advanced readeis The most notable distinction is the pref¬ 
erence of retarded readers for pictorial or illustrated magazines such ns 
Lrifej Pt lie Stoiy, Comic Magazine, Look, and National Geogtafikic which 
rank 1, 2, 3, 8, and 20.5 in older of prcfeience, but rank 2 5, 9 5, 9 5, 20 
and 40 5 in order of preference among advanced readers This shows 
that the retaided reader is inteiested in illustrated material lather than 
the purely reading type. On the whole, while the retarded and advanced 
readeis read piactically the same periodicals, they differ only in the rank 
ordei of prefeience Many of these peiiodicals aie definitely of the adult 
type 

Othei important aspects of this phase of the survey revealed that the 
advanced leadeis are more familiar with peiiodicals than aie the retarded 
leaders foi they mentioned two or more peiiodicals more often than did 
rctaided readeis Moreover, the non-readers of peiodicals in Grades 4-6 
among the advanced leaders are approximately 1 0 per cent as contrasted 
to 21.1 per cent among the retarded readers It was also found that the 
home periodicals exert a stiongcr influence upon the students than do school 
peiiodicals. Of the 257 choices of periodicals listed by advanced renders 
in Grades 4-6, 75, or 29 1 per cent, indicate magazines found on the typical, 
local, elementary libraiy list, while among the 221 choices of re- 
taided readeis aie listed 49, or 22 per cent, of those common to this same 
list This fact may indicate that the advanced icadei is more thorough in 
using the library. The data suggest that advanced readers select materials 
that are suitable for them in content as well as in difficulty Consequently, 
the advanced leadeis aie able to profit more by their magazine leading 

The pioblcms involved in the leisure time reading of students aie vaned 
and complex and ccitainlv not limited to the influence of school guidance 
alone Closely allied aLe the factors of inteiest, family economic status, 
parental school attainment, adolescent siblings, and the like which invariably 
affect those who me younger and inexpeiienced. The types of magazines 
read by the letaided and advanced leaders alike suggest that tins influence 
is active even at the fouith grade level and peihaps below 

C Conclusions and Recommendations 

1 Various psychological, social, and environmental factois opeiate con¬ 
stantly tluoughout the school attendance of the students It is impoitant 
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that these factors be known and understood by all the teachers concerned* 

2 This survey reveals the necessity for greatei attention to the ex¬ 
traneous factors influencing reading success such as personality traits, 
home conditions, etc. 

3. This information should not be considered as primanly of mteiest 
to teachers of reading but should be acknowledged as a part of the general 
educational piocess, Therefoie, the information should be included as a 
part of the students cumulative record necessary in all succeeding grades 

4. 7'his suivey indicates a definite need for the development of a coun¬ 
seling technique adapted to the age and giade level of all groups. A prac¬ 
tical counseling system would begin with an individual survey such as the 
one used in this study. 

5. A foimal remedial program in leading should begin at a primary level 
since a large number of failuies were found to occur within Grades lfl-37? 

6. Because of the maturity differences of the two sexes, male readers 
still comprise the majouty of the retarded or pooler readers and also a 
greater number of school failures. This reveals the need for further study 
of the sex factor for reading success* 

7. Reading disability is not necessarily limited to students with low letter 
ratings since 131 of the 300 retarded leaders surveyed had lettei ratings 
of C+ or higher (IQ 105 and above). Such cases should be isolated and 
diagnosed early in their school career. 

8 Of equal importance are the cases of personality defects common to 
both gioups of leaders who are in constant need of special guidance Co- 
opeiation with the home is highly impoitant especially in the more serious 
cases 

9. A survey of the type of periodicals preferred by both gioupsi of 
readers, as well as the relatively high peicentage of non-readers discovered 
among retarded readers surveyed, reveals that greater emphasis should be 
placed upon this aspect of reading. Moreover, the con elation of materials 
in accepted periodicals, newspapers, and the like should become at least an 
occasion'll part of the reading procedure. 

10. It is found that a propoition of both advanced and retarded readeia 
are dependent upon the reading of otheis It is important for the teacher 
to determine the extent to which pupils aie exposed to this undirected oral 
leading 

11 The survey seems to indicate that feais, worries, failuies, introversions 
and the like-exist to a degiee which merits attention in connection with 
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reading difficulties. Of special impottancc is the knowledge on behalf of the 
teachers of student fears 01 worries arising from educational situations as 
failures, aversions, mispronunciations, and the like. 

12 The retarded readers manifest less interest in reading than do the 
advanced readei. It is necessary to know the factors that condition this lack 
of interest such as dislikes, orientation, Inertia, disability, hobbies, etc One 
should fashion reading assistance to fit the cause 

13, The causes of reading ability or disability are many and intertwined 
lather than individual and isolated Therefore, continual study is needed. 

14. One should consider a leading survey questionnaire of the type used 
in this study not as a new entity m the field of education, but lather as a 
part of an expanding educational program. 
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BEHAVIOR EFFICIENCY AS A DETERMINING FACTOR IN 
THE SOCIAL ADJUSTMENT OF MENTALLY RETARDED 

YOUNG MEN* 1 - 8 


H / aync County Training School, Noithwlle, Michigan 


Sidney W. Bijou 


Studies concerned with the empmcal meaning of test interrelationships 
have yielded several valuable clinical concepts, one of which is behavior 
efficiency. This construct pet tains to an area of behavior described by such 
overlapping terms as mental stability, mental control, mental oigamzation 
(or disorganization), and mental dysfunction mg. Specifically, behavior effi- 
ciency is defined by the discrepancy between two selected tests measuring 
behavior under contrasting conditions (3). In clinical practice, one test has 
usually been a sUndaidized performance scale such as the Army Perform¬ 
ance Scale (12) or the Grace Arthur (4, 7), the other, a verbal power 
test 3 such as the vocabulary sections of the 1916 or 1937 levisions of the 
S tan ford-Bi net When the disparity is in favor of the performance rating, 
behavior efficiency is said to be high, when it is in favoi of the vocabulary 
test, behavior efficiency is low. Neither type of test mentioned is entirely sa¬ 
tisfactory for defining behavior efficiency, but their use has been forced 
inasmuch as they are the best available instruments foi this purpose. The 
concept is adequately defined bv the relationship between a performance 
test winch is scoied solely on speed, accuiacy, and relevancy, and a vocabu¬ 
lary test which is evaluated on qualitative and quantitative considerations 
Until a scale is constructed for the specific purpose of measuring behavior 
efficiency, the legulai clinical tests mentioned above must suffice 

Individuals who aie extremely disorganized,—psychotics, for example, are 
found to be inferior in behavioi efficiency. In an investigation by Jastalc (12) 
84 state hospital patients with various psychiatnc diagnoses iiad the follow- 

*'Rcceived in the Editonal Office on December 11, 1942, 

Tiom the Wayne County Timning School, Noithville, Michigan, Robert H Haskell, 
M D, Medical Supeiintendent, Department of Reseaich, Thoileif G Hegge, PhD, 
Directoi of Reseaich and Education 

3 A condensation of this paper was presented at the Seventeenth Annual Meet¬ 
ing of the Midwestern Psychological Association, St Louis, Missouri, May 39+2 

Tower tests are tests which gauge the “degree of an individual’s ability m a 
given field, measured by the difficulty of tasks which he can peifoim without tc- 
gaid to time’ 1 (17) 


133 



134 


JOURNAL OF GENETIC PSYCHOLOGY 


ing psychometric pattern: Terman Vocabulary Quotient 97, Stanford-Binet 
Quotient 85, and Army Performance Quotient 73. That this group rates 
low in behavior efficiency is indicated by the disparity of 24 points in favoi 
of the Terman Vocabulary Test. In studies involving state hospital sub¬ 
jects, the Stanford-Binet characteristically falls in an intermediate position 
and is included to obtain a more comprehensive psychological analysis, i.e., 
some indication of functional intelligence as well as behavior efficiency. Pri¬ 
son recidivists, prototypes of a group having histories of serious social con¬ 
flicts, have also been found to manifest inferior behavior efficiency (1). Data 
such as these strongly suggest that poor behavior efficiency is associated with 
a low level of personal-social adjustment. 

Heretofore, measures of behavior efficiency have been related mainly to 
the behavior of extreme clinical types. The concept, to be useful in general 
psychological analysis, must be shown to be a personality characteristic exist¬ 
ing in varying degrees in all individuals and related to a wide range of 
personal-social adjustment levels. This demand for pervasiveness stems from 
the current belief that personality traits of normal and abnormal individuals 
differ quantitatively, not qualitatively (6). 

If it is reasonable to suppose that behavior efficiency is a trait common to 
all individuals and that it is related to level of personal-social adjustment, 
then given a group relatively homogeneous in age, intelligence, and socio¬ 
economic background and varying in adequacy of social adjustment, those 
showing highest behavior efficiency should be among those' making the best 
social adjustment, while those with low behavior efficiency should be the 
poorest adjusted. Because of the nature of the Wayne County Training 
School 4 and the . thorough psychological and social services rendered, it was 
possible to test the above hypothesis on a group of subjects who had once 
been in residence here. This, then, is the primary purpose of the piesent 
investigation. The psychometric data compiled were also suitable for evaluat¬ 
ing other tests, alone and in patterns, as they relate to social adjustment. 
This is the secondary purpose of the study. 

The subjects consisted of 136 high gjrade mentally retarded boys who 
were paroled from the Training School between July, 1927, and July, 


The Wayne County Training School admits only high grade mentally retarded 
children. A majority of those accepted display problem behavior which may be 
described as pre-delinquent. “The prime purpose of the Training School is to 
ameliorate the disturbing social characteristics of selected higher grade feebleminded 
and mentally retarded children sufficiently if possible to permit them to return 
to the, community” (9). 
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1933, (13). Personal contact with these boys was made by social workers 
between four and eight years after parole for the purpose of evaluating so¬ 
cial adjustment. The salient facts concerning the group may briefly be des¬ 
cribed as follows: 

Mean age on admission to the School—13 years 7 months. 

Mean age at time of initial performance test—14 years 7 months. 

Mean Binet IQ while in residence— 67. 

Mean age at time of parole—16 years 11 months. 

Mean period of time in society—6 years 5 months. 

Mean age at time of social survey—23 years 4 months. 

The social workers’ accounts, which followed a standard topical form, 
inventoried numbei and description of jobs held, money earned and money 
saved, physical appearance of the home, family, and marital harmony, leisure 
time activities, number of arrests and convictions, etc. These summaries, 
covering from one to four typewritten pages, were read independently by 
two judges for the purpose of rating each case on a five-point social adjust¬ 
ment scale. Although this instrument was created expressly for the inves¬ 
tigation, it was not designed to take into account the mental limitations of 
the group. In other words, the social adjustment of these mentally retarded 
boys was judged on the same basis as a group of average boys would be. 
As the following description of categories indicates, ratings depended solely 
upon what the subject meant to society in terms of his demands and contribu¬ 
tions. 

Rating of 1. A burden to society: commits one or more major 
breaches of the law or is involved in a sequence of minor illegal acts; 
is continually enmeshed in social entanglements; is for the most part 
dependent on others for his economic and social needs. 

Rating of 2. A partial burden to society: is involved in social difficul¬ 
ties (legal and conventional); requires frequent aid and supervision; 
works sporadically or frequently but earns too little to support himself. 

Rating of 3. Almost socially sufficient: may have an occasional minor 
difficulty (social or legal) ; may need occasional aid from members of 
his family or from social agencies; works most of the time. 

Rating of 4-. Maintains himself and his immediate dependents- ade- 
1 quately takes care of the economic needs of dependents and himself; 
is capable of conducting himself in a socially acceptable manner; has 
no conflicts with social or legal forces. 

Rating of 5. A social contributor- not only maintains dependents and 
himself but donates his time, services, or funds to other indivdiuals oi 
groups; possesses savings; owns sizable pieces of property such as a 
car, a plot of land, or a home. 
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Since there were only five scale values to bridge a tremendous range of 
social behavior, the step intervals were of necessity very wide, and differ¬ 
ences between points were easily discernible, thus enabling the judges to 
arrive at the same decision in 94 per cent of the cases. Summaries assigned 
different ratings were reconsidered jointly to reevaluate the crucial aspects 
of the case. If this procedure failed to culminate in an agreement, the 
case was discarded. Cases were also eliminated when a scale value could 
not be assigned with a high degree of confidence because of special circum¬ 
stances or insufficient data. Because of these considerations and because some 
cases, did not have complete psychological records, the investigation began 
with 202 cases and ended with 136. Of this number, 23 were assigned a 
social adjustment rating of 1; 41 a rating of 2; 29 a rating of 3; 37 a 
rating of 4; and 6 a rating of 5. 

To learn whether age or length of time in the community were impor¬ 
tant factors determining the social adjustment ratings, the following group 
means were calculated (Table 1) : 


TABLE l 


Group 

1 

2 

3 

4 

5 

CA at parole 

17-2 

16-8 

17-2 

36-10 

17-1 

Time in society 

6-0 

6-4 

6-5 

6-8 

6-6 

Age at time of social study 

23-2 

23-0 

23-7 

23-6 

23-7 


It is apparent from these figures that neither of the above-mentioned fac¬ 
tors influence category placements. 

Records of psychological tests administered while the subjects were at 
the Training School supplied the material for measuring behavior efficiency 
and for other psychometric evaluations. It will be recalled that behavior 
efficiency is measured by the disparity between a speed-accuracy-relevancy 
performance test and a verbal power test. The speed-accuracy-relevancy 
test, which we shall refer to as the SAR Performance test, was derived 
from the first Pintner-Patterson Scale (long form) given after admission. 
Seven performance subtests were selected on the basis of three criteria; 
namely, that the item was long enough to be reliable, that it was discrimina¬ 
tive over a wide range, and that it was scored on some combination of 
time, moves, and errors. Fulfilling these requisites were the following: 
Mare and Foal, Five-Figure Formboard, Two-Figure Formboard, Casuist 
Formboard, Knox Cubes, Sequin Formboaid, and the Substitution Test. 
The seven tests yielded 11 mental ages for calculating a median mental age 
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as described by Pintner and Patterson (16). SAR performance quotients 
were obtained in the usual manner, using 16 years as maximum growth— 
the procedure adhered to at the time these tests were given. 

The second test required for measuring behavior efficiency—the verbal 
power test—was the Vocabulary section of the. 1916 revision of-, the Stanford- 
Binet. Raw scores on the Terman Vocabulary Tests were taken from the 
Stanford-Binet administered nearest in date to the initial Pintner-Patterson 
Performance Scale, and by a method of interpolation (11), Vocabulary ages 
and quotients were derived. 

The subjects were grouped into the five categories depending on the 
social adjustment rating, and mean SAR PQ’s and Terman Vocabulary Q's 
were calculated for the Stanford-Binet, Pintner-Patterson, Stanford Achieve¬ 
ment, and Stanford reading and arithmetic attainment, considered separately. 
Social adjustment ratings were then related to measure of behavior efficiency, 
and the other test values were viewed separately and in patterns. 

Results 

Table 2 and Figure 1 show the mean SAR Performance Q’s and the 

TABLE 2 

Mean Group Scores for SAR Performance, Terman Vocabulary, and Behavior 

Efficiency 


Mean test scores 

1 

2 

Adjustment groups 

3 4 

5 

SAR Performance Q’s 

70.61 

77.00 

84.97 

37.30 

93.17 

Terman Vocabulary Q’s 
Behavior efficiency 

62.13 

66 03 

67.52 

65.74 

65.17 

(SAR Q—TVQ) 

8.48 

10.97 

17.45 

21.56 

28.00 


Terman Vocabulary Q’s for each of the five adjustment groups. Also in¬ 
cluded in Table 2 are the mean differences between these sets of scores— 
the measures of behavior efficiency. It is apparent that the SAR Q’s and be¬ 
havior efficiency ratings vary directly with social adjusment ratings, while 
the Vocabulary scores remain relatively constant, i.e., the differences between 
group Vocabulary scores are statistically unreliable. Tests of significance, 
based on small sample theory (15), were applied to the inter group differ¬ 
ences in behavior efficiency, e.g., the behavior efficiency rating for Group 1 
versus the behavior efficiency rating for Group 2; the behavior efficiency 
rating for Group 1 versus the behavior efficiency rating for Group 3, etc. 
All but one (the difference between Groups 3 and 5) of the differences be- 
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FIGURE 1 

Mean Terman Vocabulary {V) and SAR Performance (.S’) Scores for Each 
Social Adjustment Category 

tween groups, one or more categories apart, are statistically reliable at the 
three per cent level of confidence. Table 3 shows the values of the differ- 


TABLE 3 

Differences* for Pairs of Behavior Efficiency Means and the Corresponding 

Values of t 


Behavior efficiency 
means 

i Differences 

Value of t 

Mj vs. Ms 

8.97 

2.2+ 

Mi vs. M< 

13.08 

2.69 

Mi vs Ms 

19.52 

2.87 

Ms vs. M* 

10.78 

2.80 

Ma VS. Mo 

17.22 

2.76 

Ma VS. Ms 

10.55 

1.18 


_ *Differences between adjacent categories are not included. None are statistically 
significant at the three per cent level. 


ences for the non-adjacent categories together with the corresponding values 
for t. According to these findings, the mean behavior efficiency rating for 
Group 1 is reliably lower than the means for Groups 3, 4, and 5, and the 
mean for Group 5 is reliably higher than the means for Groups 1 and 2. 
Group 5 is not reliably higher than Group 3 mainly because there were only 
six cases in the highest category. As shown in Table 2, the absolute values 
of the categories are all in the same direction. Thus there is a definite and 
direct relationship between measures of behavior efficiency derived from 
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dal"adjustmen Sch ° o1 residence and stings of community So- 
Presented together in Table 4 and Figure 2 are five group patterns or 


TABLE 4 

Group Ps y chometric Pattern In volving Tests Used in Routine Cunical pRACTtCE 


Test scores 


Terman Vocabulary Q’s 
Stanford-Binet £>’s 
SAR Performance Q’s 
Pintner-Patteison Q 'a 


1 


62 

68 

71 

83 


Adjustment groups 
2 3 4 


66 68 

69 71 

77 85 

87 92 


66 65 

71 69 

87 93 

92 9+ 



FIGURE 2 

Mean Terman Vocabulary (V), Stanford-Binet (B), SAR Performance (S\ 
and Pintner-Patterson Performance (P) Scores for Each Social^Adjustmfnt ' 

Category 


sets of group scores from the Terman Vocabulary, Stanford-Binet, SAR 
Performance, and Pintner-Patterson tests. The decimal places are eliminated 
in Table 4 to facilitate comparison. The following noteworthy facts are 
revealed: 

1. The rank order of test values is the same in all five group patterns 
Ranging from lowest to highest are the Terman Vocabulary, Stanford-Binet 
SAR, and Pintner-Patterson. 

2. The Stanford-Binet scores are remarkably constant from group to 
group, maximum variation being three points. Therefore functional intelli- 
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gence as measured by the Binet is not related to the behavior upon which 
level of social adjustment was judged. 

3. Although Terman Vocabulary Q's are consistently lower than Stan- 
ford-Binet Q’s, the differences are not statistically significant; they may be 
attributed to sampling errors. 

4. Pintner-Patterson Performance means are consistently higher than 
SAR Performance means, and increase with adjustment ratings. Differ¬ 
ences between Pintner-Patterson scores, even between Group 1 and Group 5, 
are not statistically significant at the five per cent level of confidence. 

The comparison of SA R Performance with the Pintner-Patterson Scale 
as a whole reveals still another interesting finding. Going from Group 1 to 
Group 5, the discrepancies between the SAR and Pintner-Patterson scores 
steadily decrease—12, 10, 7, 5, 1. Evidently subjects with lower adjust¬ 
ment ratings derived their relatively high scores on subtests excluded from 
the SAR scale. In contrast, those with higher adjustment ratings made rela¬ 
tively higher Pintner-Patterson PQ ’s from uniformly high subtest scores. 
Because of the heterogeneity of the Pintner-Patterson Performance items 
(insofar as power tests are mixed with speed, accuracy, and relevancy tests), 
final scores fail to be predictive of the behavior described by the evaluations 
of social behavior. 


TABLE S 

Mean Educatonal Scores for Each Social Adjustment Group 


Test scoxes 

1 

2 

Adjustment groups 

3 4 

5 

Stanford Educational Quotient 

67 

71 

70 

71 

71 

Stanford Reading Grade 

4.9 

4.7 

S.O 

S.O 

S.3 

Stanford Arithmetic Grade 

4.4 

4.S 

4.7 

S.2 

5.6 


Table 5 shows the relationship between academic achievement scores and 
ratings of social adjustment. Scores from the Stanford Achievement Battery 
in terms of educational quotients are given together with reading compre¬ 
hension and arithmetic computation grade scores. The latter two scores are " 
shown separately for they are measures of the most essential subjects in 
the academic program for mentally retarded children. 

The Stanford Educational Quotients are practically identical; intergroup 
variation is within four points. Furthermore, each EQ varies not more 
than two points from the group’s corresponding Binet IQ (Table 4). Al¬ 
though reading and arithmetic grade averages are practically the same 
throughout there is a decided trend toward a direct relationship between 
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level of arithmetic attainment and social adjnstment ratings. This is in¬ 
terest ,n the hght of the well-established clinical finding that mental 
pabents find it difficult to do mithmetical computations. 

Discussion 

In this group of 136 relatively homogeneous mentally retarded male 
objects measures of behavior efficiency extend over a wide range-from 9 
to 29. Since tins factor is found in varying degrees in a group of individuals 
who are not considered to be extreme in mental retardation or in severity 
of delinquency, then present findings are consistent with the contention that 
behavior efficiency is a general trait rather than a unique personality charac¬ 
teristic of such extreme clinical types as psychotic* and prison recidivists. 
Subjects having the highest behavior efficiency scores on tests administered 
wide at the Training School were among those making the highest social 
adjustment ratings six and one-half years after leaving the School or approx¬ 
imately nine years after the time of the tests. These subjects, as a group 
were found to be supporting themselves and their dependents, holding good 
jobs, keeping clear of social and legal conflicts, etc. The reverse was true for 
those with the lowest behavior efficiency ratings: they were usually de¬ 
pendent on others, seldom or never worked, and were in constant social 
and/or legal entanglements. Decidedly, behavior efficiency is an ever-present 
factor which vanes directly with level of social adjustment whether con¬ 
sidered to be within or outside the normal range of behavior. 

Pertinent to the present findings is Hamlin’s study (8) on mentally re¬ 
tarded girls, an investigation "concerned chiefly with suggestions as to the 
significance of pattern scores.” One-hundred-one high grade mentally de- 
fectivc girls were analyzed with respect to institutional adjustment and 
test patterns which were expressed as ratios between Stanford-Binet (1916) 
mental age and a performance age. Scores on the latter test were derived 
from a scale consisting of five items from the Pintner-Patterson Scries. Four 
tests—Mare and Foal, Two-Figure Formboard, Casuist Formboard and 
Knox Cubes—were included because they were among the tests yielding 
lowest scores in subjects .characterized by low performance quotients. The 
fifth test—Gwynn Triangle Formboard—was added arbitrarily. The crite¬ 
rion of social adjustment was based upon consideration for parole which 
was m turn contingent upon adjustment at the institution. It was found 
that none of the 21 girls with low ratios had ever been considered for or 
tried on parole, while 53 per cent of the 27 girls with high performance 
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patterns had been given a parole trial. In addition, girls with particularly 
low performance patterns had, among other things, definite behavior dis¬ 
orders other than simple mental retardation. 

Hamlin’s method and procedure differed from those described here in 
several major respects. For example, test scores were related to predicted 
social adjustment 5 rather than to accounts of actual social behavior; the 
performance scales differed—only four items were the same in the two 
studies; the performance score was contrasted with the Stanford-Binet rather 
than with the Terman Vocabulary. The last difference is not serious in its 
consequence on final results since the findings in the present study would 
not have been modified if behavior efficiency had been defined by the dis¬ 
parity between SAR Performance and Stanford-Binet instead of the Ter¬ 
man Vocabulary test inasmuch as the discrepancies between Terman Vo¬ 
cabulary and Stanford-Binet were negligible. Despite differences between 
the two studies, the results are in substantial agieement. 

What explanation can be offered to account for the relationship between 
behavior efficiency and social adjustment? In an attempt to answer the 
question, we advance the following theory: Each individual has a given in¬ 
hibitory capacity which extends over a limited range. This ability—an 
inferred concept—-has an important function in learning or relearning, par¬ 
ticularly when these situations are highly complex. At a given level of intel¬ 
ligence, the ease of learning mew complex act-sequences depends, among 
other things, on the ability to inhibit acts (responses) to irrelevant situa¬ 
tions (stimuli). When the learning process is in reality a relearning situa¬ 
tion (learning to make new responses to old stimuli), the capacity to inhibit 
plays an even more essential role. Here the new learning is held ip abeyance 
' until previously learned acts are completely inhibited. When inhibitory capa¬ 
city is low, relearning is a slow and difficult process -which takes place 
only when motivation is high. 

Ratings on the SAR Performance test are quantitative expressions describ¬ 
ing samples -of behavior under rigid goal-striving or learning conditions. The 
behavior exhibited here is a function of many factors, including inhibitory 
capacity. When inhibitory capacity is inferior, the SAR score, based on time, 
errors, and moves, is low, since responding to extra test situations and 
coping with ensuing conflicts of action require added time and promote 
errors and extraneous activity. On the other hand, the Terman Vocabulary 


“Hamlin’s criterion of social adjustment assumes a high and positive relation¬ 
ship between institutional adjustment and subsequent social adjustment. 
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score discount’ these factors, and the discrepancy between the two tests- 
behavior efficiency—-offers some indication of inhibitory capacity. How Indi¬ 
viduals behave in the more complex personal and social goal-striving situa 
tions m everyday living depends in part on inhibitory capacity. Presumably 
hose who unde,stand what is required of them and comply; without pro 
onged delay or difficulty, are those who are most likely to Achieve a sat"- 
factory social adjustment. Needless to say, mere ability to attain with ut 
numerous^ detours and conflicts, dictated social goals, does no, insure ade¬ 
quate social adjustment. The goals to be striven for must be acceptable 
to society, i.e„ not m conflict with the social norms 

Formulations similar to the one presented here' have been used descrip- 
tive y by many clinical psychologists and psychiatrists. A problem bebayio, 
chi i may be described as - having practically no inhibitory powers” or an 
adult with a psychopath,c personality-as being “unable to inhibit his primi- 
,ve instincts. Holsopple (10) has been more definite in his attempt to 
link capacity for inhibition and persistent social maladjustment. He sug¬ 
gested that inability to inhibit or unlearn social habits may be part of the 
cause of recidivism. Using mirror drawing tests on groups of reformatory 
inmates he presented some evidence in support of his contention. Insofar as 
the subjects studied here had been in conflict with community mores 
prior to Training School admission, poor social adjustment subsequent to 
parole may be considered recidivism. From this point of view, Holsopple’s 

hypothesis and findings may be interpreted as being continuous with findings 
in the present study. B 


According to our findings, separate ratings on the Stanford-Binet, Pintner- 
Patterson, Terman Vocabulary, and Stanford Achievement tests are not 
related to the level of future social adjustment of mentally retarded male 
subjects. It does not follow, however, that IQ , EQ } reading age, and arith¬ 
metic age are unimportant factors in making for adequate social adjustment. 
Unquestionably, the range of adjustment and the placement of individuals 
m each of the five adjustment groups are a function of a multiplicity of 
causes including the general level of intelligence, the educational achieve¬ 
ment and others not considered here. What the range would be and which 
individuals would be in higher or lower adjustment groups if the general 

K Q W6rC mUCh highCr (e - g,) in the 9 °’ s ) 0r much (e.*, in 

the hU s) is an unanswered question warranting further investigation. 

1 though separate test scores are not prechctive of futuie social adjust¬ 
ment, when viewed collectively as patterns they have considerable signifi- 
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cance for psychological analysis (2). Variations in test patterns (consisting 
of the Terman-Merrill Vocabulary, Revised Stanford-Binet, and Grace 
Arthur Performance Scale) of children now at the Wayne County Train¬ 
ing School are related to level of institution adjustment (4, 5). Further¬ 
more, the pattern shown in all five categories here (low Vocabulary, even, 
and low Binet, and high performance) is characteristic not only of the 
young mentally retarded predelinquent, but also of the mentally defective 
(14) and the adolescent offender committed to an industrial school (7). 

Summary 

This study is primarily concerned with the relationship between behavior 
efficiency and the social adjustment of mentally retarded young men. Be¬ 
havior efficiency, defined as the disparity between a speed-accuracy-relevancy 
performance test and a verbal power test, has been shown to be a signifi¬ 
cant concept in studying extreme clinical types such as psychotics and prison 
recidivists. To be useful in general psychological analysis, it must be shown 
to be a trait present in varying degrees in all individuals and related to 
personal-social adjustment at all points along the range. In preparing the 
material for study it was possible to examine separately, and in patterns, 
some of the usual clinical tests in relation to future social adjustment. 

The subjects consisted of 136 young men who had once attended the 
Wayne County Training School. These boys were personally contacted 
by social workers between four and eight years after parole, for the pur¬ 
pose of evaluating social adjustment. On the basis of these data, each youth 
was rated on a five-point adjustment scale and the entire group was divided 
into five adjustment sub-groups. From tests administered while the sub¬ 
jects were at the Training School, the following mean scores were cal¬ 
culated : SAR Performance quotient (seven speed-accuracy-relevancy items 
from the Pintner-Patterson Performance Series), Terman Vocabulary quo¬ 
tient, Stanford-Binet (1916) Intelligence quotient, Pintner-Patterson Per¬ 
formance quotient, Stanford Educational quotient, and Stanford reading 
and arithmetic grades. The discrepancy between the SAR Performance scores 
and Terman Vocabulary scores was tested for relationship to social adjust¬ 
ment by applying t tests to group differences. 

Means of behavior efficiency were found to vary directly with social 
adjustment ratings. According to the tests of significance applied, the mean 
for Group 1 was reliably lower, at the five per cent level of confidence, than 
the means for Groups 3, 4, and 5, and the mean for Group 5 was reliably 
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higher than those for Groups 1 and 2. When considered separately, all the 
odter tests were found to be unrelated to social adjustment; when con- 
sidered in patterns, several important findings were revealed 

The results are discussed in the light of similar findings by Hamlin (8) 
and other mvest.gat.ons concerned with psychometric patterns. A theory 
of capacity for mh.b.t.on is advanced to account for the relationship between 
behavior efficiency and social adjustment. 
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AN APPROACH TO A MORE COMPREHENSIVE ANALYSIS 
OF MENTALLY RETARDED PRE-DELINQUENT BOYS* 1 

Wayne County Training School, Nortfwtlfe, Michigan 


S. W Bijou and E. R. McCandless 


It is the purpose of this paper to analyze one aspect of the personality of 
mentally retaided, pre-delinquent boys in the hope of throwing some addi¬ 
tional light on the behavior make-up of boys usually included in this cate¬ 
gory. The personality is thought of as an integrated set of traits, some rather 
fixed, some less variable, and some fluctuating Such a conception is con¬ 
sistent with J. F. Brown’s formulation of personality (8, p. 13) 

Brown speaks of three sources of personality ( a ) Characteristics of hu¬ 
mans chiefly determined by heredit} 7 , under which he includes physique and 
reaction systems, the latter being the biologically determined ‘'reflexes.” 
(b) Characteristics of humans in which heredity and environment are co¬ 
determinant. This includes intelligence and its subtraits. 2 (c) Characteris¬ 
tics determined mainly by the environment (goals and emotional strivings 
are included here) 

The authors do not wish, however, to be drawn into the controversy con¬ 
cerning the relative weights of heredity and environment in the determina¬ 
tion of traits. Throughout the paper we shall speak, then, of (a) relatively 
constant, (b) moderately constant, and (c) variable traits of personality. 
Those traits referred to as relatively constant may be thought of as corres¬ 
ponding to Brown’s first group of traits*, those referred to as moderately 
constant correspond to his second group, and traits spoken of as variable fit 
in with Brown’s third grouping. 

Extensive studies on the subject of mental retardation and delinquency 
have furnished excellent insights into the areas of physical characteristics 
of these groups of individuals. Burt (9), Glueck and Glueck (If), and 
Anderson and Leonard (1), among others, have reported on health and 

♦Received in the Editorial Office on December 11, 19+2 

Trom the Wayne County Training School, Northville, Michigan, Robert H. Has¬ 
kell, MD„ Medical Superintendent, Research Deportment, Thorleif G Ilegge, Pli D, 
Director of Rcsenrch and Education 

a The authors believe that this category la far more extensive than Brown believes 
it to be Our point of view is maintained in the discussion that follows 

147 



148 


JOURNAL OF GENETIC PSYCHOLOGY 


physical make-up of delinquents Likewise a consicleiable amount of excel¬ 
lent material has been gathered concerning the thiid souice of personality 
(goals and emotional stuvmgs), There has been a keen appreciation of the 
importance of this trait souice* Healy and Bionncr’s woik (12), investi¬ 
gating the mechanisms of delinquent behavior, and regarding this behavior 
in tcims of (#) its goals, (b) the emotional and situational learning pro¬ 
cesses responsible for shaping the behavior directed towaid these goals, in 
the way it has been shaped, and (c) methods and probably chances of suc¬ 
cess in modifying these behaviors, has been a valuable contribution It has 
helped to open the field foi understanding and retraining the delinquent, 
in terms of the expcnmental work done, for instance, in such aieas as frus¬ 
tration and aggiession, fixation and regiessian, etc. 

Studies of the iole of those personality factors which arc moderately con¬ 
stant have concerned themselves chiefly with asceitaining the intelligence of 
delinquents as an etiological factor. Some authors have passed beyond this 
stage and have introduced such general concepts a& hyperactivity, suggesti¬ 
bility, constitutional inferiority, and emotional instability in their considera¬ 
tion of the delinquent or mentally ictardcd. The quantitative data pertain¬ 
ing to these traits have thrown some light on this second aspect of person¬ 
ality, howevet they have not always been well-defined or carefully integrated 
among themselves or with the total personality, but vaguely set foith as etio¬ 
logical entities. 

It is as an attempt to define and integrate a set of concepts within the 
aiea of this second, moderately constant, source of peisonality that the pres¬ 
ent study has been undertaken Our aim is to set up certain definite per¬ 
sonality concepts, show how they are interrelated, how they may eventually 
result in a unified conception of thjs particular aspect of personality, and 
how they may be utilized in the better understanding of the personality 
of mentally retarded, pre-delinquent boys The instruments for the formu¬ 
lation of our concepts are psychometric patterns. Thus our terms will be 
different from those usually included in this category of personality, yet 
they will overlap in meaning with such frequently used concepts as constitu¬ 
tional inferiority, emotional instability, and verbal retardation. 

The psychometric tests used in this study were the 1937 lcvision of the 
Stanford-Binet, and the Grace Arthur scale. An additional quotient was 
taken from the Binet (Form L) the vocabulary quotient, secured from the 
vocabulary list These three quotients, used together, constitute the psycho¬ 
metric pattern with which we shall be concerned, A psychometuc pattern 
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is the distribution of scores fiom any senes of standardized psychometric 
tests, the tests hypothetically designed to measure difteient behavioi aicas. 
It is expressed in terms of its quotients, c g M VQ ’ (vocabulaiy quotient) 80; 
IQ (intelligence quotient) 95; PQ (performance quotient) 110, 

Considerable woik has already been done on the meaning of patterns (4), 
Some (uvestigatois have sought distinguishing patterns for precisely defined 
clinical gioups (such as psycliotics, neurotics, pnson recidivists, educational 
disabilities, etc ), and have related the concept defined by the pattern to the 
major chaiacteiistics of the groups* Some have proceeded in reverse fashion 
bv starting with widely divergent patterns and exploiing other differen¬ 
tiating characteristics of the groups so separated Our intention is to use 
this existing material in addition to that gathered fot oui own analysis 
m amplifying our discussion. 

Subjects and Procedure 

The subjects for our analysis weie boys resident in the Wayne County 
Training School, an institution for htgh-giade mentally retarded children, 
boys and gills A combination of three factors is found to be present m the 
majority of commitments; (a) Intelligence quotient of 75 or below at the 
time of admission; (b) extreme school retardation; and (c) socially unaccepta¬ 
ble behavior of a pie-dchnquent type Low socio-economic status is generally 
associated with most of these cases. 

The ami of the institution is to transform a child whose incapacity has 
been threatening social failure, into a self-iespcctmg individual who can, 
with a minimum of assistance, maintain himself successfully in the com¬ 
munity. This is accomplished first, by advancing him academically; second, 
by regaining bun behavioi ally, and third, by tiaining him in skills and voca¬ 
tional habits so that he can take his place m normal, competitive society 
The psychometric patterns for practically the entue boys’ population were 
used in this study. The number of cases was 454. The average length of 
institutional residence of all children discharged from the Training School 
has been very little over three years Children range in age, upon admission, 
from 8 to 16 years, the avemge age being about 12 years. The average 
Binct 10 for the subjects used for this analysis was 69, with a range from 
50 to' 89 Appioximately 80 per cent of the boys wcic white, 24 per cent 
of them the childlen of foicign-born parents The lemaining 20 pci cent 
were negro boys, most of them the children of paients who had come from 
the South 
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As mentioned, the patterns under consideration were deiived from three 
tests: 1937 revision of the Stanford-Bmet, the vocabulary section from 
Form L of the 1937 revision, and the Grace Arthur Performance Scale (2). 
The Arthur quotient was determined from a maximum growth age of 16 
years; the other two tests used the maximum growth age of 15, as sug¬ 
gested in the Terman-Merrill manual (18) This difference in age divisor 
actually was negligible, as few of the subjects weie more than 13 years old 
at the time the initial Arthur was administered The Binct administered 
nearest m date to this initial Arthur was used for purposes of completing 
the patterns, and was the test which supplied the vocabulary ratings 

Results and Discussions 

i 

By averaging tile three sets of test scores, the following general pattern 
is found for the male population: VQ 68, IQ 69, and PQ 78, Thus the 
typical boy at the Wayne County Training School has a performance-skewed 
pattern with Binet and vocabulary quotients practically equal. 

Because of the uniqueness of the Training School, one cannot compare 
this group and their patterns directly with other groups. But the pattern 
found is similar to that reported by other investigators for institutionalized, 
mentally retarded and/or delinquent children Glanvdle (10), for instance, 
studied an institutionalized group of 30 boys with severe behavior problems 
and found a pattern similar to the one found for the present population. His 
Q's are higher, as emphasis for institutionalization for his group was se¬ 
verely anti-social behavior rather than mental retardation The pattern ob¬ 
tained by Glanvdle was' VQ 80, IQ 80, and PQ 97 

Kinder and Hamlin (16), studying a group of unsclected mentally sub¬ 
normal children, report that "Among Lctchworth Village subjects, a pat¬ 
tern based on superiority m the Pintner-Patterson over the Binet of 10 or 
more IQ points appeared three times as'frequently as did the pattern show¬ 
ing a discrepancy in the opposite direction,” 

Johnson and Fernow (15) found substantially the same results with a 
large group of mentally retarded subjects at the Dixon State Hospital They 
used the Cornell-Coxe Performance Scale rather than the Pintner-Patter- 
son 

Although our group pattern is performance-skewed, it is obvious that not 
all of the boys 1 patterns conform to the general type. Breaking down our 1 
totaL group for further analysis, we find, as would be anticipated, that the 
distribution of types of patterns differs markedly from that of a normal 
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papulation The Giace Artbui Peifoimance Scale was standardised s-o that 
50 per cent of the quotients derived fell within five points of the 1916 re¬ 
vision of the Binct i .Twenty-five pei cent were above and below lespeo 
twely We assume this to be true for the 1937 revision because of the high 
correlation between the two scales. Table 1 shows the marked divergence 

, TABL1 1 1 

Per cent 

WCn G Arthur 


Group I 

(Arthur low below 

-6) 

13 

25 

Group 11 

(Arthur equal 

±5) 

27 

50 

Group III 

(Arthur high above 

T6) 

60 

25 


of oui group from the original Arthur distribution 

It is evident from these figures that our group of boys, when compared 
to a normal group, are not only inferior in intelligence, but a large majority 
of them are characterized by a performance-skewed pattern. The fact that 
40 per cent of the group have either an even or a low performance pattern 
is still an important consideration fiom the point of view of pattern analysis. 
In the Grace Arthur normal group, there is a one to one relationship be¬ 
tween the proportions of children having high and low performance patterns 
(25 per cent in each instance). In the Kinder and Hamlin group of un¬ 
selected mentally defective children, it will' be recalled that the ratio was 
one to three m favor of high performance patterns In. the present study on 
high grade mentally retarded, pre-delinquent subjects, it is one to five; in 
Gknville’s study on delinquent, non-defective boys, it was one to six 3 Thus 
both the defective and the delinquent child tend to have performance-skewed 
patterns but the tendency increases from the simple defective to the men¬ 
tally retarded pre-delinquent to the non-defective delinquent. These findings 
are interesting and will be developed further in the course of the paper 
As shown here and as described elsewhere (4), characteristic test patterns 
have analytical significance. To continue our analysis, it will be expedient 
to fractionate our total group into homogeneous pattern subgroups. The 
average VQ, IQ } and FQ for each of the groups is shown in Table 2. 

These figures show that our total male population may be thought of as 
consisting of a group of high grade mentally retarded boys having one of 
three major types of patterns. What personality characteristics may be 
ascribed to the members of each group? What do these differentiating pat- 


3 Personnl communication. 
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TABLE 2 




VQ 

IQ 

PQ 


Group 1 

(13%) 

73 

72 

65 


Gioup II 

(27%) 

67 

67 

67 


Group III 

(ta%) 

68 

67 

84 



terns mean in terms of learning and adjustment ? These questions sum¬ 
marize the two-fold purpose of the discussion which follows. 

On the basis of past pattern studies, we advance the following hypothesis 
concerning some of the personality traits of the boys in the various groups: 

The boys in Group I (low performance group) have’ 

1 Low behnVioi efficiency 

2 Mild oi no verbal learning interference 

3. Functional intelligence below latent intelligence. 

The boys in Group III (high performance gioup) have’ 

1 Adequate or good behavior efficiency, 

2 Marked verbal learning interference 

3 Functional intelligence below latent intelligence 
The boys in Group II (even pattern group) have either' 

A 

1 Adequate behavior efficiency 

2, Mild or no veibal learning interfeience 

3 Functional intelligence equal to latent intelligence 
or B 

1* Low behavior efficiency 

2 Marked verbal learning interference, 

3, Functionnl intelligence lower than intent intelligence 

Explanation of Terms 

1, Functional intelligence —The IQ on the Stanford-Binet Scale 

2 Behavior efficiency ^Tins constmct is defined by the discrepancy 
between two selected tests measuring behavior under pi escribed 
contrasting conditions In clinical practice > one test has usually 
been a standardized performance test such as the Army Perform¬ 
ance Scale (14) or the Grace Arthur (7), the other a veibal 
power test 1 such as the vocabulary section of the 1916 or 1937 
revision of the Stanford-Binet, When the disparity is in favor 
of the performance rating, behavior efficiency is said to be high, 
when it is in favor of the vocabulary’ test, behavior efficiency is 
low Neither type of test mentioned is entliely satisfactory for 
defining behavior efficiency, but their use has been forced inas- 

‘Power tests are tests which gauge the “degree of an individual's ability in n given 
field, measured by the difficulty of tasks which he can perform without regard to 
time 1 ’ (19), 
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ranch as they are the best available for this puipose The con¬ 
cept is adequately defined by the relationship between a per¬ 
formance test which is scored solely on speed, accuracy and lele- 
vancy, and a vocabulary test which is evaluated on qualita¬ 
tive and quantitative considerations, Until a scale is constructed 
for the specific purpose of measuring behavioi efficiency, the 
regular clinical tests named above must suffice (5) 

In exploring the meaning of this concept (le, with what other 
measures of behavior it correlates), evidence has been found 
that it is similar to such terms as stability, the mentgl organiza¬ 
tion-disorganisation continuum, constitutional make-up, etc 

3. Vobal learimiff Uiteijerenct —This inferred concept describes 
the factor or condition causing verbal and leading retardation 
in subjects with relatively adequate learning ability in non¬ 
verbal tests It is one of the major causal factors in “reading 
disability" It does not as yet have a concise independent defini¬ 
tion. Eventually this may be stated in teims of laterality, capacity 
for ictroactive inhibition, or some similar structure or piocess 
In the Binet, a mixed test, verbal learning interference may be 
reflected to a maikcd degiee 

4, Intent intelligence —'The theoretical Stanford-Binet IQ when 
behavior efficiency and verbal learning interference have been 
eliminated As yet there is no test that gives an independent 
measure of Intent intelligence, 

Analysis of Groups I and III 

According to the definition of terras, one outstanding difference between 
Groups I and III (performance low, and performance high, groups) is 
that Group III lias a higher behavior efficiency rating than has Group I 
Studies on various clinical gjoups have indicated that among other things 
level of behavior efficiency is lelated to the level of peisonal-socml adjust¬ 
ment (6, 13, 14) If this also applies to the present group of subjects, then 
the boys in Group III, or those with patterns similar to that of Gioup III, 
should make better institutional and post-institutional adjustments than those 
in Group I. With regard to institutional adjustment, patterns have been 
determined foi cottage groups typified by different social adjustments 

At the Training School, two honor cottages with nghts of self-deter¬ 
mination by the boys and extra, earned piivileges, have been estab¬ 
lished. Boy9 showing unusually good behavioi and judged stability, 
nrc allowed to apply for membership ill these cottages, and arc admitted 
provided the members of the cottage appiove them Homestead Cot¬ 
tage is the more nmtuie group of the two—cntiancc h more difficult, 
and higher behavior standards aie set up for the boys in residence 
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The boys m Cottage 7 me younger chronologies I ly and are not ex 
pected to assume as full responsibility for their behavior as aie the 
Homestead boys, the requirvnents for entrance into Cottage 7 are less 
rigid than those foi entrance to Homestead, and the number of boys 
in the cottage is larger 

Cottage 5 is designed tor aggressive boys on the assumption that 
these boys, who in other cottages have defied adult authority or 
bulked other children will, if placed together, neutralize or counter¬ 
act one another's aggressive tendencies 
Cottage 4 is a ^tiictly cross-sectional cottage, boys are placed in it 
as a usual part of their residence in the Training School, with no selec¬ 
tion other than being in their early to middle >'te&ns Aa they advance 
in age and maturity they may be placed in one of the three cottages de¬ 
scribed above. 

In terms of good institutional adjustment, the four cottages may be ranked 
as follows first, Homestead, second, Cottage 7; third, Cottage 4, and 
fourth, Cottage 5. 

Test patterns for the population of each of the above' cottages are shown 
in Table 3. 


TABLE 3 


1 

Numbei 

ro . 

IQ 

PQ 

Homestead 

23 

70 

75 

91 

Cottage 7 

42 

67 

74 

85 

Cottage 4 

44 

66 

69 

78 

Cottage 5 

31 

67 

68 

71 


Table 4 show!; the percentage by cottage of the three possible types of 

psychometric patterns 

\ 

% TABLE 4 



Per cent 

PQ high 

Per cent 

PQ=IQ 

Per cent 

PQ low 

Homestead 

7t 

25 

4 

Cottage 7 

63 

25 

12 

Cottage 4 

58 

29 

13 

Cottage 5 

45 

30 

22 


The PQ differences between Homestead and Cottage 4, Plomestead and 
Cottage 5, Cottage 7 and Cottage 4, and Cottage 7 and Cottage 5 are 
all statistically significant at or below the two per cent level, according to 
Fisher’s formula for the significance of differences of small samples (17) 
It can readily be seen from the first of the two sets of figure? above that 
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the patterns vary directly with the adjustment ranking of the four cottages, 
hence in accordance with pievious findings there is a direct relationship 
between behavior efficiency ratings and institutional adjustment Evidently 
more boys with adequate oi high behavioi efficiency (high performance pat¬ 
terns) gravitate toward the honoi cottages, moie boys with lowei behavior 
efficiency tend to find their way to Cottage 5. 

The above finding is icinfoiccd by the icsults of another recently com¬ 
pleted investigation on a selected group of boys from this population (7), 
Thirty-five boys with high Aithui PQ's weie matched on Binet mental 
age and chionological age with 35 boys with low PQ's This gioup was 
studied intensively to determine m what othei lcspccts the two groups dif¬ 
fered Among Other things, it was found that 74 pci cent of the high PQ 
or high behavior efficiency boys were judged by those responsible for their 
training, to be better adjusted than their paiied, low behavior efficiency mates 

Our second expectation, i elatuig to the differential post-institutional 
adjustment of boys with high and low behavior efficiency has been realized 
iu a separate study by Bijou (5), On the basis of social woikers* sum¬ 
maries obtained fioin direct contacts, the social adjustment made during an 
average peiiod of six years following parole from the Wayne County Tiain- 
mg School was studied. All boys weie rated on a carefully constiucted 
fi\e-point social adjustment scale by two latcis, Group patterns were as¬ 
certained for the five adjustment groups obtained by usingi the Ter man 
vocabulary, the Stanfotd-Binet (1916 levision), and a performance scale 
especially devised for the analysis The most markedly perfoimancc-skewed 
(perfoimancc high) patterns characterized the group which had attained 
the highest type of social adjustment. Boys with the lowest behavioi efficien¬ 
cy, on the other hand, made the least adequate community adjustments and 
were involved in at least one majoi or several mmoi difficulties 

To be able to statue, then, that the boys in Gioup I (low pciformance 
boys) have fow behavior efficiency, and that those in Gioup III (high per¬ 
formance boys) stand high in this trait is significant and meaningful in 
teims of the actual and potential peisonal-social adjustment of those in each 
gioup wlicie behavioi efficiency is low, adjustment is less adequate than 
when it is high We do not, needless to say, lose sight of the fact that 
behavior efficiency is only one of the conditions detcuniriing adequacy of 
adjustment. 

A second inajoi diffeicnce between the bovs in Gioups I and III accoid- 
ing to oui foumilation, is, that those in III have maikcd verbal learning 
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inteifciences while those in Group I have little # oi none of this chaiac- 
tenstic 

This differentiation can be made from consideration of the patterns when 
they are mterpieted in the light of evidence which has been gathered rele¬ 
vant to veibal learning interference. The difference exists despite the fact 
that we know verbal learning interfeience influences Binet scores and that 
neither the average Binet IQ's noi VQ 's of Group I differs significantly from 
those of Group III. The evidence to substantiate this point of view is again 
furnished by die study (7) in which boys from tins population were 
matched on mental age and chronological age for the Binet, but differed 
widely in Arthur PQ level. The low PQ group (compatible to Gioup I) 
was found to stand significantly higher in reading achievement than wag. the 
high PQ group (compaiable to Group III) Furthermore, the boys with 
high PQ'$ not only scoied lower in rending than their matched mates but 
their reading attainment was lowei than their own arithmetic scores The 
low PQ gioup was vaitable in this respect Thus it is analytically mean¬ 
ingful to state that the hoys in Gioup I differ from those in Group III not 
only in terms of the different degrees of behavior efficiency possessed but 
also in the diffcient stiength of verbal learning interfeience 

Finally, it follows from the foregoing that Groups I and III are similar 
in that both show functional intelligence lowet than latent intelligence 
(latent intelligence is defined as the theoretical Binet IQ with low behavior 
efficiency and high verbal learning interference effects eliminated). Since 
Group I has low behavior efficiency and Group III has high verbal learn¬ 
ing interference, then by definition the boys in both groups have a lower 
functional intelligence than latent intelligence since both factors are as¬ 
sumed to have an adverse effect on Binet IQ- Thus, although supeificially 
the end result is the same, the factors responsible for the functional intelli¬ 
gence-latent intelligence discrepancy aie of an entirely different nature for 
each group 

In summary, evidence has been presented to show that the boys in Gioups 
I and III, although they differ little m functional intelligence, show rather 
different behavior make-up. They possess quantitative differences in several 
personality traits, Those in Group I are low in behavior efficiency and have 
little or no verbal learning interference, while those in Group III are high 
in behavior efficiency and have marked learning interference These findings 
pjovide a better understanding of these boys since it has been shown that 
behavior efficiency is directly related to level of personal-social adjustment 
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while verbal learning interference is inversely related to learning to lead, as 
well as to other forms of verbal learning 

Analysis of Group II 

In the light of constiucts developed above and applied to Groups I and 
IIIi Group II, the boys with even patterns, logically has two subdivisions 
According to oui hypothesis, one group (II/J) should be composed of boys 
who are evenly letaided in most spheies of behavior and have little or a 
negligible discrepancy between functional and latent intelligence On the 
other hand, those in the other group (Hi?) should have both low behavior 
efficiency and high verbal learning interference, 

We pointed out cailier that for Group I (low PQ boys), among other 
things, the low performance pattern 1 eflccts low behavioi efficiency, in 
Gioup III, the high pcrfonuance pattern indicates high veibal learning inter¬ 
feience. Accordingly, functional intelligence is lowei than latent intelli¬ 
gence for both gioups. Where low behavioi efficiency and high veibal learn¬ 
ing interference aie picscnt simultaneously, their combined action can very 
well pioduce the even patterns In such instances the disparrty between 
functional intelligence and latent intelligence would have to be maiked Thus 
it is possible that boys with even patterns, such as those in Group II, may 
have rathci different behavioi stiucture. 

What empirical data can be biought forward to demonstrate that Group II 
is only supcihcially homogeneous, and in tcims of the concepts described 
consists of two subgroups ? 

On the basis of suggestions from a previous study concerned with a 
similar pioblcm (3), an examination of the subtests of the Stanford-Binet 
was made on the assumption that the opciation of low behavior efficiency 
and high verbal learning interference might be revealed, 

The Bmet, being a collection of heterogeneous subtests, from the present 
point of view, permits the child with lowered functional intelligence to 
indicate something of his latent intelligence by his ability to pass certain 
“upper” items far removed from his Binet mental age It tvould follow, 
and this is borne out clinically, that these items are usually relatively free 
from the'demands required foi measures of behavior efficiency and verbal 
learning interference. On the aver .age, then, the child with a lowered func¬ 
tional intelligence is expected to show a wider diffeicncc between his mental 
age and “upper” ability than the child wdiose functional intelligence and 
latent intelligence arc pi actually the same. A consequence of this line of 
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reasoning is that the distnbution of difteiences (upper age - mental age] 
should tend to be bimodal those evenly retarded (llA) will show smallei 
discrepancies than those with functional intelligence lowei than latent in¬ 
telligence (II-#) 

In order to evaluate the upper limits of Stanfoid-Binet tests, a separate 
score which foi convenience \ve shall call the ceiling quotient, was calcu¬ 
lated for each of the 80 subjects with an even Stanford-Binet-Giacc Arthur 
pattern. Tins score was derived fiom the test value of the highest tests 
passed plus the age Level of the group of tests immediately below the age 
level in which the highest test was passed (eg, the subject passed Test 2, 
at the 14 year level, with an age value of two months. The “ceiling basal” 
was regarded as year 13, so the mental age used foi this ceiling quotient was 
13-2) Ceiling quotient lather than ceiling age was used to cancel differ¬ 
ences in age. The actual IQ from the test was subti acted from the ceiling 
quotient ( CQ ) This difference which was positive and langcd from 0 to 
+44 was used as a lough indication of the action of low behavior efficiency 
and high veibal learning interference on functional intelligence, 

Casual observation of the frequency distnbution of CQ - IQ differences 
reveals a definite tendency towaid bnnodahty (i.e, theie is one cluster of 
values between 8 and 13 and a second between 17 and 23) The general 
mean is 16 89, the mean for the lower division is 9.64, and for the upper 
division 22.83. 

We have, then, from intra-test analyses of the Stanford-Binet tests, gath¬ 
ered some evidence to show that there are sub-groups within the apparently 
homogeneous even-patterned group, the first subgroup is one with relatively 
little upward scatter on the Binet, which indicates according to our hypothe¬ 
sis that relatively little verbal learning interference or behavior efficiency 
inadequacy is operating (IL4) The second is a group where there is much 
upward scatter (115), and ycrbal learning interference and behavior in¬ 
efficiency are m'aVked, 

Summary 

The present analysis was made in an effort to further our understanding 
of the personality structure of mentally retarded pre-delinquent boys. More 
specifically it was concerned with differentiating and integrating those mod¬ 
erately constant personality characteristics which in J. F Brown’s treat¬ 
ment of personality are spoken of as co-determincd by heredity and environ¬ 
ment, As a first approximation at this differentiation and integration four 
independent yet closely interrelated concepts were introduced' functional 
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intelligence, latent intelligence, behavior efficiency, and veibal learning 
mlerfeience. Each constiuct was defined 01 was potentially definable by 
psychometric relationships (psychometric patterns). By investigating the 
patterns (consisting of the Teiman-Mcrrill yocabulaiy, the levised Stanford' 
Binet, and the Gmce Aithui Performance Scale) of all boys in residence at 
the Wayne County Training School, we found that mentally retarded 
pre-delinquents weie a heteiogencous gioup. The laigest proportion of the 
group had loweied functional intelligence, high behavioi efficient, and high 
verbal learning intcrfcience. About 13 per cent had lowered functional 
intelligence accompanied by low behavior efficiency and low veibal learn¬ 
ing interfcicnce A similar proportion also had loweied functional intelli¬ 
gence, simultaneously with low behavior efficiency and high veibal learning 
interference The remaining boys ,had functional intelligence practically 
equal to latent intelligence without marked loss m behavior efficiency 'or 
undue verbal learning inter feience. 

Not only were these factors defined and shown to be present in vary¬ 
ing degrees for the subgroups of boys under consideration, but evidence 
was maishallcd to show that they have analytical meaning and that they 
are important determining conditions in certain learning and adjustment 
situations Foi example, findings were produced which indicated that boys 
with high behavioi efficiency tended to make better institutional and post- 
institutional adjustments than boys with comparable functional intelligence 
but low behavior efficiency; boys with high veibal learning interference 
were found to be inferior in reading achievement to boys with low verbal 
learning interference despite practical equality of functional Intelligence, 

Brown conceives the moderately constant personality traits as consisting 
only of intelligence and its subtraits. The position taken heie is that fiom 
this source of the peisonality anses a set of inter related traits like and in¬ 
cluding those described above. 

The concepts which have been discussed and their interrelationships have 
been found to be exceedingly valuable in all phases'of clinical piactice In mak¬ 
ing psychological or educational analyses, in attempting to evaluate future in¬ 
stitutional behavior, and in lecommending or executing guidance programs, 
these factors should be taken into account. Needless to say, they must 
always be considered in conjunction with all the other known traits and con¬ 
ditions applying to the individual 01 group. Little is known, however, con¬ 
cerning the way in which the factors treated hcie influence, interact, and 
interrelate with those from the other personality sources. As an attack upon 
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a segment of the total pioblem we are now attempting to analyze and 
manipulate the goals and emotional stiivings (the personal-social habit 
stmeture) in a small group of boys with different constellations of the Uaits 
described here. 
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AN EXPERIMENTAL AND CRITICAL STUDY OF THE INTEL¬ 
LIGENCE OF NEGRO AND WHITE KINDERGARTEN 

CHILDREN* 

Minneapolis Public Schools 


Fred Brown 


A Introduction 

The urgent need for additional manpower in wai industn'es has probably 
done moie to focus attention upon the potentialities of the Negro than has 
been accomplished by legions of psychological and sociological reseaich woilo¬ 
ci s, Whatever else it may ultimately accomplish, total wai has compelled 
us to utilize the human components of our society in the most immediately 
practical manner We aie slowly thnisting aside academic considerations, 
piejudiccs, and socio-economic barriers in oui effoits to utilize human 
capacities and resources wherever they are needed Deeply-rooted and un¬ 
consciously buttressed -beliefs in the innate superiority and infcnonty of 
peoples aie just beginning to yield to the stubborn attrition of biute facts 
The grudging admission of small groups of Negroes to some flight-training 
schools, machine shop&, and other jealously white-monopolized fields may, in 
time, bring about a levision of many of 0111 fallacious conceptions of Negro 
intelligence and stability Fiom the pomt-of-vicw of scientific leseaich, 
studies of Negro intelligence leave one with the feeling that mvestfgatois 
have been measunng the effects of a eeitam culture upon the mental-test per¬ 
formance of individuals who are characterized by a heavily pigmented skin 
rather than the possible correlation between skm pigmentation and intelli¬ 
gence, Conditions affecting test scoies have not been rigorously controlled 
in most of these studies, especially so basic a factoi as socio-economic status. 
This variable is an especially difficult one to control because of the restric¬ 
tions placed upon Negro employment in all but the lowest occupational 
levels It is veiy likely therefoLe that the manner m which Negroes are 
distubuted among the vaiious occupational levels may 1 effect lack of oppor¬ 
tunity foi diveisity of occupational choice rathei than limitations in general 
intelligence and specific aptitudes. If this assumption is correct we may not 
be entirely justified in assuming that White occupational classification scales 
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permit the same conclusions with regard to the Negro’s socio-economic 
status and intelligence as they do foi the White population, Furthermore, 
even though we assume that dining car waiters, foi example, repiesent per¬ 
sons of relatively good social and economic position among Negroes and 
that the White equivalent in terms of prestige and income would be rough¬ 
ly equivalent to the semi-skilled occupational class (Gioup V), we ought > 
not to be surprised if the children of these waiters fail to score as well on 
tests of intelligence as do White children of comparable socio-economic 
status. A theoretical resemblance between two social gioups in terms of 
socio-economic status as indicated by ratings based upon occupational 1 a ting 
scales docs not necessarily demonstrate a leal equivalence in cultuinl drive, 
motivation, and aspirational level 1 If we discovered that Negro children 
of semi-skilled fathers obtained mean /0’s which wcie similar to those ob¬ 
tained by White children of similar socio-economic level this might point 
to the truth-value of the Ncgio occupational designation. Such an occurrence 
might also be intci preted as a confutation of the presumed intellectual in¬ 
feriority of the Negio school child. If, on the other hand, such a gioup 
of Negro children scored eithei above 01 below the mean for ,Whitcs we 
must assume that the nominal socio-economic rating assigned this group was 
probably erroneous and/or that other factors must be taken into considera¬ 
tion in dealing with this problem. The problem of socio-economic status 
as it affects the Negro remains stubbornly insoluble so far as an accurate 
equating of groups is concerned as long as occupational oppoitunities arc 
not the 'same for both Whites and Negroes In this study wc have com¬ 
pared the test scores of Negro and White kindergarten children in an 
effort to determine how they compaie at a young age when both groups are 
relatively unaffected by factors resulting from racial and cultuial differ¬ 
ences. 


E The Negro Community 

Negroes in Minneapolis aie a small group compiling less than one pei 
cent of the total population. Then presence has never led to class riots 
Their residences are more or less involuntarily segregated in certain sections 
of the city by the pressure of public opinion. Their living conditions are 

This may be particularly true for tjie Negro piofessional and semi-professional 
groups where assumed equivalence with Whites is apt to be fallacious For the 
Negro In general it may be said that improvement in socio-economic status Is often 
saltatory and does not reflect a family history of intellectual traditions This would 
seem to he especially true for the professional class 
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characteristic of those found in othei large cities Here illiteracy among 
Negroes is relatively small, since 1.7 pei cent of the Minneapolis Negro 
population over 10 yenis of age is illitciate and 16 3 per cent of the Negro 
population of the United States over 10 yeais of age is illiterate Even this 
low rate of illiteracy among Minneapolis Negroes would be lower weie it 
not for the oldei people, since 44.5 per cent of Negro illiterates are ovei 
65 years of age. Also, 55.3 per cent of the males aie found in domestic and per¬ 
sonal service and 83 0 per cent of females belong m this category, "The 
lemaming male Negroes are poiters, janitors, waiters, barbers, Liboreis, and 
unskilled woikers in manufactuiing industries and in sticct and milroad 
construction A very small pcicentage of the Negioes aie doing cleneal and 
piofcssional work' 5 (22) Also, 74.5 per cent weie bom in other states, 
with Missouri, Kentucky, Kansas, Tennessee, Iowa, and Texas contributing 
their contingents in that ordei. 


C. Subjects 

Three hundred forty-one native White, second generation kindergarten 
chddien of Scandinavian extraction were compaied with 91 Negio children 
attending the Kindergartens of the Minneapolis Public Schools The mean 
chronological age of the White subjects was 69.51 months, cr 3 93 The 
mean Negro age was 69 15 months, <r 3.47 The cntic.il ratio was 0 48, in¬ 
dicating that both groups weie equated for chronological age The White 
group consisted of 137 males and 204 females Theie were 50 Negro males 
and 41 females. The selection and distribution of our White subjects was 
based upon tile percentage of gainfully employed adults m Minneapolis 
classified accoiding to the Goodenough-Anderson Scale of Occupations (1930 
census data) (10, 13) A companion of occupational levels within each 
group by means of the <-test showed a general tendency for extreme levels 
to be moie highly differentiated than adjacent levels. A maiked telation- 1 
ship between level of occupation and level of intelligence was also noted 
As a furthei check an analysis of vaiiance was made to deteirmne whether 
the variation among occupational levels was gieater for White males alone 
and White males and females combined than the variation within individual 
occupational levels. This was found to be the case without exception A 
test for homogeneity of vaiiance (to determine whethci the variances 
within levels were true estimates of the total variance for each group) 
showed homogeneity of variances within levels. Hence the significance of 
the variance ratios weie found to be attributable to the differences among 
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the means of individual levels (4). This rigorous treatment of the White 
data provided us with a leliable yardstick for the determination of the 
approximate socio-economic status of oui colored subjects. A study of pater¬ 
nal occupations among the colored group showed that 63 7 per cent were 
Listed as janitors, porters, waiters, laborers, and JVPA workeis, 14.5 per 
cent were listed as tailor, statistician, postal cieik, grocer, mail clerk, me¬ 
chanic, engineer (jatutoi?), draftsman, stenographer, and clergyman, while 
21.8 per cent weie unlisted But we may assume, upon the basis of 
Minneapolis Negro occupational samplings and the fact that school records 
generally contain certain data on the non-transient professional and semi- 
pi ofessional classes, that many fathers in this group probably fall into the 
semi- and wi-skilled categories Homogeneity of vaiiancc among the Negio 
(1.299, P<5) indicated that they came from the same population. Vaiiancc 
between Negro and White subjects was also found to be homogeneous. 

D Procedure 

All children were given individual Stanford-Binct tests, Form L, by their 
kindergarten teachers These teachers were tiaincd to administer and score 
the tests as part of the Minneapolis Kindergarten Binet Testing Program 
Hilden (14) obtained a correlation of 89 with n probable error of estimate 
of 4,7 IQ points upon retesting 274 teacher-tested children after a lapse 
of one year. Biown (6) re-tested 201 such children after a mean interval of 
2,62 years and found a correlation of ,86 with a probable error of estimate 
of 5 6 points, These results agree with retest findings of other investigators 
and demonstrate that highly trained and certificated teacher-testeis at the 
kindergarten level arc able to administer a reliable Binet test to their pupils* 
Details of the pioject have been published elsewhere (3, 4, 5, 6). 

E. Results 

1 IQ 

The mean IQ of the White childien (jV= 341) was 107 06, u 13 1 The 
mean IQ for the total Negro group (N=91) was 100 78, cr 12 9 The criti¬ 
cal ratio {Diff / o- diff. was 413, indicating with certainty that the differ¬ 
ence between means was not due to chance. It is interesting to note that 
there is virtually ho difference in the sigmas of the two groups and that 
these sigmas agree with those repoited by Terman and Merrill for this age 
group (25). 
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2. Sex Diffei ences 

Table 1 shows that Negio males make somewhat higher scores than do 


TABLE 1 

Sex Dktcrcnces in Sianiord-Binot IQ's of Negro and White Kindergarten 

Child* ch 




N 

M 

a 

Mi -M2 

D/j diff 

Negio males 


50 

10302 

1191 



a vs Negro females 


+1 

9&0 

13 55 

50 

1.85 

1/ vs White males 


137 

106 8 

12 52 

3 S 

2,27 

c, vs. White females 


2Q4 

107 2 

12 S5 

42 

2 80 

Negio females 


41 

980 

1355 



a vs* White females 


204 

107 2 

12 85 

92 

6 97 

b vs White males 


137 

106 S 

12.52 

88 

4 88 

White males 


137 

106 8 

12 52 



a, vs White females 


20+ 

107 2 

12 85 

04 

*0L 

Negio females but 

tlic 

difteicncc is not 

statistically 

significant 

White 

females aie supcnot 

to 

Ncgi o 

males whcieas White 

males tend 

to scoie 


higher than Negro males, the significance of the cliftcieticc being somewhat 
doubtful, Both White males and females are definitely supcrioi to Negro 
females Whcthei tins Jesuits fiom the factoi of lapport between Negro 
girls and White female examincis icmams to be detcimined There is no 
sex dtffeience in intelligence between White males and White females 

3 Soao-Ecotiojmc Status 

The conect mtcipictation of Negio socio-economic status is, as we have 
stated befoie, a difficult task because of the inequalities in occupational op¬ 
portunities. It would appeal to he methodologically feasible howevei to 
compaie a social gioup of vaguely defined socio-economic status (such as the 
Negio) with anotliei group sharing the same culture and separated into 
experimentally determined occupational levels (such as out White group*) 
While we most emphatically point out that this technique docs not es¬ 
tablish the absolute socio-economic identity of the colored group in terms 
of the social and cultuial implications of such status in oui culture, it should 
nevertheless enable us to surmise the piobable position of oui Negio gioup 
in terms of at least one vanable, namely intelligence. Inasmuch ns the lela- 
tionship between socio-economic status and intelligence is a positive one for 
employed white adults we might assume that the same relationship holds 
for the colored group and that companions of mean IQ's ,of one gioup 
with the other may give us a knowledge of the tiue, socio-economic level of 



166 


JOURNAL OF GENETIC PSYCHOLOGY 


tlie coloied gioup Tins approach, while theoretically defensible, can be 
entirely valid only in those instances where the vaguely defined gioup is not 
hampered in its social and economic adjustments, In the case of the Negro, 
because of restrictions opeiating to limit social and economic mobility, any 
such generalization can be made only with reservations, even though most 
of the Negro children used in this stud}' come fiom p.ticnts who aie en¬ 
gaged in what would be regarded among those for whom color is no bar, 
as semi-skilled and unskilled occupations We do not know whether Negroes 
who are so classified would be capable of attaining a higher position on the 
socio-economic scale in a free society or whether the positions they actually 
occupy repicsent endowment-limited ceilings 

The data in Table 2 show that the vai mnccs are homogeneous, demon¬ 
strating that out subjects come fiom the same population. The difference 
between the variances of Negro males and Group VII White males is sig¬ 
nificant, but since the difference between the means is not statistically 
significant a moie rigoious treatment of the data in this region was not in¬ 
dicated We have only computed vaiinnces in those cases where the number 
of subjects was small. It should be pointed out that the cntical latio of 
2 26 between Negro females and Group VII White females is not statis¬ 
tically significant since the /-test revealed a p of > 05. 

The comparison of mean Negro 70’s with White groups bioken down 
into sepaiate occupational levels blings out some interesting and provoca¬ 
tive findings. Table 2 shows that Negro males aie inferior to White males 
,ot professional and semi-professional paternity at the kindergarten level 
It is highly significant that am Negro subjects cue uol infenor m tested 
intelligence to Whites m Gioup III ( Clencal , ictail businessj and skilled 
ttadcsH) The slight but statistically insignificant differ cnce at this level 
vanishes almost entirely at levels below this point. In view of the fact that 
a majority of our Ncgio subjects have fathers who may be classed as scmi- 
and unskilled workers this is all the more significant, as it may suggest the 
fallacy of using White occupational norms for Negio workeis, Our studies 
with White subjects (4) reveal no such results 

Negro females make significantly lower scores than White females at 
every level except VI and VII The colored subjects as a whole aie similar 
in socio-economic status to White semi- and unskilled laboi classes As 
this is what we might be led to anticipate solely upon the basis of Negro 
occupational listings (noting however that the low female scoies are re¬ 
sponsible for the total group results) we are justified in making the follow- 
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mg asscition: Hegto child> en at the kinder gai ten level in the Minneapolis 
Public Schools cue not infer to -i to White children of nominally similar socio¬ 
economic status in general intellectual capacity as measured by /he Staufoid- 
Btuet Scale i Form L, Negio wales compare favorably with IF kite males of 
higher socio-economic status than theii own 

Previous Studies 

Our findings difter from those leported ui the liteiatuic on the intelli¬ 
gence of young Negro cluldten. Koch and Simmons (16) tested seven yeai 
old Negro childien on the Myers Pantomime and Dctioit Fust Grade tests 
and found that 78 pci cent of the Whites surpassed the Negio median 
Graham (12) compared the scoics of Ncgio children in Atlanta, Georgia, 
with national nouns on th Otis Gump Intelligence Scale D\ftevcnces be¬ 
tween Negroes and Whites mnged from 3,10 to 9 09 points fiom ages 8 
to 11 inclusive, favoring the Whites, The difference between 7-veai-olds 
was only 35 points Differences favoimg Whites on the Advanced Exam¬ 
ination (10 to 14 years) langed fioin 11,01 to 25 00 points, Sunne (24) 
compared 110 White uith 32 Negio child ien, using the Teiman and 
Yerkes-Bridges Revisions of the Binct tests The mean IQ of the White 
group at age 6 was 100 The mean Negio IQ was 95 Stiachan (23) com- 
pmec] 7,474 White and 298 Negro children The median IQ of the White 
kindergarten childicn was 105 7 and of the Negro 96,79, and 44 61 pel 
cent of his Negio children fell into the 56-95 IQ mngc as compared with 

onlv 20.12 pci cent of the Whites. Klincbei'g (15) administered the Stan- 

ford-Binet Scale (1916 revision) to Negio children whose paients had 
migrated from the south and who had lived m the north fiom one to over 

four years. The average IQ of migrants of less than one yeai of iesi- 

deuce was 81.4; one to two years, 842; two to three yeais, 845; three to 
four years, 85,5; over four years, 87>4 New York bom Negro clnldien 
earned an average IQ of 87 3. 

Sunne (24) found that 7-year-old Whites obtained a mean IQ of 96 as 
contrasted with 88 for Negroes, At age 8 the White mean was 93, Negio 
88; age 9, 93 for Whites, 85 for Negioes, at age 10 the average White IQ 
had chopped to 90, the Negro IQ to'79 Garth, LoveUdy, and Smith (7) 
tested 2,006 Negro children in Dallas and Oklahoma in Grades IV to IX 
on the Otis Classification and obtained an average IQ of 77,9, Peteison 
and Harrelson (20) used the Piessey, Otis, Haggeity, and Myers tests with 
groups of from 32 to 734 Negro children, They claim to have obtained a 
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relatively higher type Ncgio than White, but the findings revealed an avei- 
age Ncgio IQ of 75 and 80.83 pci cent of Whites were more efficient than 
the median of Ncgio ability, Only 15 to 18 per cent of the Negroes 
leached the median for Whites Gaith and Whatley (9) found a median 
IQ of 75 foi 1200 Negro childien on the National Intelligence Test 
McGinw (19) adnunisteied the' Buhict “Babytests” to Southern Negro 
and White infants with the lesult that White infants pioved superior to 
Ncgiocs (ns they also did according to height and weight norms) Bmcc 
(7) examined 521 White and 432 Ncgio children in the imal South The 
aveiage Kuhlmann-Andeison gioup test IQ for White childien (mean 
CA 9-6 yeais) was 88 10 Mean for Negioes (mean CA 9-9 vears) 71.80 
On the 1916 revision of tile Stanfoid-Binet scale White cluLdten (N-=87) 
ohtained an aveiage IQ of 90,07, o- 15.66, The Ncgio subjects (iV=72) 
obtained an average IQ of 76 33, c 14 22. The Giace Aithui Performance 
battery, using the same N\ resulted in an average IQ of 94 21, <r 22 11 
for Whites, 77 10, <i 14.08 for Negioes Ciitical Ratios for these diftei- 
enccs wcic all above 5 00 Boynton (1) concludes . most studies point 
so definitely to the supetionty of the aveiage White over the average Ncgio 
that it would seem justifiable to assume this condition to exist, at least until 
such time as definite objective confutations can be biought foith by objec¬ 
tors to this Hypothesis ” 1 

Discussion 

It docs not suffice to show that tile aveiage IQ of Negro children is lower 
than that of Whites If wc reject the myth of superior and infeiior races 
wc must probe deeper into the causes for these lathei consistently obscived 
differences It is imperative that we ascertain whether such differences are 
attributable to nature oi nuituic In doing so we have no intention of dis¬ 
crediting previous investigations, weak as many of these have been methodo¬ 
logically, but in these times the psychological reseaicli workei who is inter¬ 
ested m social issues must frequently advance beyond his refined statistical 
techniques and inquire into the qualitative factors which mav be responsi¬ 
ble for lus results. It ts these very factors which axe often disregarded by 
those who make use of scientific data in otdei to holster reactionary preju¬ 
dices, 

Oui findings have already shown that Ncgio children, residing in a com¬ 
munity wherein the liteiacy level is higher than that found for Negroes 
in the United States, make higher scoie on the Stanfoid-Binct Scale than 
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is customary for childicn of this group elsewhere, We have shown that these 
children are as intelligent as Whites of approximately the same occupa- 
tional level and we have pointed out the well-known fact that the. Ncgio is 
giossly hampered in his choice of occupations. Sunned findings (24) show 
a diop in the Negro IQ tiom 95 at age 6 to 79 at age 10 Biucc (7) asserts 
“From 6 through 12 years of age, the Negroes show no greatci decline in 
IQ than the Whites.” When we consider the initially low IQ's of her 
subjects and the stultifying environment in which they live this is not to 
be wondered at Our own cxpeiience with Negro child ten in the Minne¬ 
apolis Public Schools indicates that such children make progiessively poorei 
test scores ns they grow older until the average IQ foi Negioes at the sixth 
and seventh grades appioaches the scores mentioned by other investigators 
School principals ia Negro districts have told the writer that Negro children 
seem to grow duller as they giow older. It might be assumed therefore that 
mental development in the case of the Negro reaches its maximum at a 
relatively early age Such a hypothesis would he moic tenable if he slimed 
the social and economic advantages of the White, This he obviously does 
not do We arc forced to search foi another explanation which will rest 
upon the objectively verifiable facts of the Negro's social and economic 
nulieu and which will also possess psychological validity. 

Gordon (11) tested English Canal-boat children and found that 76 
older children earned an average IQ of 69 6 whereas younger children tested 
at the average for English children. He found a correlation of —.755 
- between intelligence and chronological age* This finding, jnteiestingly 
enough, did not lead him to the conclusion that Canal-boat children are 
innately inferior or reached maximal mental development much earlier than 
did land-based children Instead, these results were advanced in support of the 
theory that intelligence detci i orates in the absence of external stimulation. 

Given equal oppoitunity to attend public schools in the North and there¬ 
fore exposed to educational stimulation (unlike Gordon’s subjects ) t why 
has the Negro school child faded to reflect this advantage and why does 
his IQ seemingly deteriorate? If we point out that he almost always resides 
in the poorest sections of our cities and that his schooling in many cases is 
not comparable in quality to that of White children wc would expect him 
to score at approximately the same level as do Whites in his neigborhood 
The average IQ for Minneapolis Kindergarten children is 107.7 (2), The 
average IQ for White children in a Negro neighborhood and in the same 
School wherein most of our subjects were tested is 104. A comparison of 
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peicentiles foi Negio and White chddien in the same school icveals that 
the Negio IQ lies in the 27th peicentile whereas the White average m the 
same school lies at the 35th peicentile. Nevertheless these scoics aie more 
alike than would be the case if we compared these Whites with Whites else- 
whcic in the city. 

The theoiy which we wish to advance in this papci involves emotional 
factois in the life-development of the Negio which aic not encountered in 
other cultural groups m America. We have suggested in a pievious paper 
(2) that the variabilities of the IQ at vanous age-levels fiom two years to 
post-adolcsccnce follows a lather consistent pattern not due to chance From 
two to six yc«us the standaid deviations of the IQ giadually decline until 
the lowest variability (12 5) occurs at age 6 Beyond this point the varia¬ 
bilities gradually grow larger until a maximum is again attained at the 
adolescent penod We have interpreted this phenomenon to mean that home 
training up p to this age involves inhibitions and mtiaints imposed from 
above in an effort to divcit aggicssion and hostility into socially conven¬ 
tional patterns of behavior. When the child cntcis school he is exposed 
to social and intellectual stimuli which encouiagcs differentiation This 
phase of the process is l effected in incieasing variabilities. Since the standard 
deviation of the Negio IQ in our group is almost identical with that of the 
total White group and Tciman's standardization population (o-12.91 and 
u 12.30) we may assume that this process of conformity patterning is very 
similar for both gioups. Wc must ask whethei incieasing differentiation 
after the age of six yea is chaiactciizcs Negio development since wc assume 
that such changes in variability me culturally determined If opportunities 
and incentives for differentiation aie withheld from the Negio child, is it 
not likely that this piocess of differentiation fails to occur to the same 
degree as foi Whites'* This problem lends itself to experimental veiidea¬ 
tion. What looks like dcteiioration of the Negro IQ may in reality be a 
hemming-in of intellectual development and/or efficiency which stiongly 
suggests the operation of a constrictive factor in Negro intellectual devel¬ 
opment It is our theoiy that such a pioccss of constiiction or “pinching oft” 
takes place and accounts for much of the Negio’s peisonality and intellectual 
development. Tins would lead to a studious legald foi outward forms of 
behavior characterized by set conformity to White norms, ail inhibition of 
spontaneity in verbal behavior, and shaip reduction in the level of aspira¬ 
tion Such patterns of bchavioi have their couiitcipait in frustration ex¬ 
periments earned out with animals 
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There aic a number of cogent considerations which lend support to such 
a theory The Negio attempts to adapt himself to a dominant culture 
coipoiation in which he holds veiy little stock and has a pioportionately 
small voice tn determining policies (the Poll-tax situation illustrates this 
dramatically)* His level of aspiiation is adjusted to his oppoitimities and 
there is little motivation foi superior pcifoimance which will only lead to 
severe frustration later in life. The Negro child lealizcs (consciously 01 
unconsciously) that his vertical mobility is moie lestucted than is that of 
almost any other group in this countiy. In the Southern states lie is expected 
to assume an attitude of submissiveness toward Whites. Signs of aspiration 
higher than that tacitlj permitted him by Whites is constiued as ariogance 
and piesumption If he should stiive fox White status he is almost ccitam 
to encounter bitter disappointment which is likely to lead to ncuiotic 
svmptom formation. 2 Lemkau, Teitz, and -Cooper (17) made a Mental 
Hygiene study of 3337 cases in the Eastern Health District of Baltimoic, 
supplementing their findings with National Health Siuvey mateiial, They 
state: 

In the "nervous” and psycho neurotic gioups, Negioes furnish but 15 
and 14 pd cent of the cases lespectively The proportion in the small 
cases with neurotic traits corresponds almost exactly to the representa¬ 
tion of the Negro race in the total population of 20 years of nge and 
over, which is 21 5 per cent This distribution pattern, a disproportion- 
ally small percentage of Negroes, is seen to prevail in most of the diag¬ 
nostic subgroups among the psychoneuroses 

Upon the basis of an "index of case finding” they further conclude 
T * Our lower rate foi adult neurotics among Negioes coi responds to the 
actual facts” This piobably arises out of his shaip goal-reduction and 
would appear to offer further support to the theory of a constriction mechanism 
which enables the Negro to attune himself to a culture which creates a 
flustration trap by ostensibly offering freedom of opportunity for all peoples 
regardless of race or creed, but at the same time prohibits the Negro fiom 
implementing these concepts operationally 

Intelligence tests (whether individual or group tests) presuppose a cer¬ 
tain degree of articulateness on the part of the examinee We believe that 
the Negroes inhibit verbalizations among Whites as one of the overt mani¬ 
festations of the constriction process. Klineberg (15) has said that the 

a Thc author has in hia files the case of a Negro adolescent who developed para¬ 
noid tendencies as a result of severe status conflict 
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Negroes language equipment is pooi He cites no experimental evidence in 
suppoit of this statement, but if we accept it ,it its face value it would be ' 
necessary to point out that a shaip distinction must be made between 
language facility as measured by White test standards (which, upon the 
basis of intelligence test results would necessarily be low) and language as a 
vehicle for the expiession of attitudes. Since language reveals attitudes, and 
forbidden attitudes may attract hostility and/or aggression fiom the domi¬ 
nant Whites, discretion outweighs valor in the development of language 
habits Limiting one’s self to “yea.” and "nay” reduces thieats to personal 
security while it concomitantly leads to linguistic atrophy through disuse. 
The effects of this veibal inhibition, as the need for it increases with more 
life experience, upon measured intelligence needs no fuither elaboration 
That it is very likely <i logical explanation of IQ deterioration must also 
be given caieful consolidation, 

Summary 

Three hurt died forty-one native White, second generation kindeigarten. 
childien were compaied for intelligence with 91 coloied kindergarten chil¬ 
dren of the same chronological age, All childien were given the Stan- 
foid-Binet Scale, Form L Socio-economic status of the White subjects was 
accurately deteimined and rigorously analyzed bv the analysis of variance 
method Socio-economic status of the Negio subjects was carefully scru¬ 
tinized and mtcipieted in terms of the community pattern for the Negro 
Methodological assumptions underlying a companson of White and Negro 
subjects at each of six occupational levels were discussed The following 
results were piesented 1 

1, , The mean White IQ was 107.06 as compared with a mean Negro IQ 
of 100 78, The vanances weie particularly identical 

2, Negio males make somewhat higher scoies than females, but the dif¬ 
ference is not statistically significant. 

3, White females aie superior to Negio males, but the evidence does not 
cleaily demonstrate White male superiority ovei Negro males Both White 
males and females are superior to Negro females 

4, Variances for White and Negro IQ’s aie homogeneous at all occu¬ 
pational levels, indicating that tile subjects come from the same population. 

5 Compaiison of intelligence at various occupational levels reveals 
that Negro males are not inferior in tested intelligence to White subjects 
in Group III (Clerical, retail business, and skilled trades ) 
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6 Negro females scoie lowei than White females at all occupational 
levels except VI and VII. 

7. The total Negro gioup resembles the Wlute semi- and unskilled labor 
class. 

A theory of developmental constriction based upon cleatly defined cul¬ 
tural factois in the life of the Negio is advanced as an explanation of the 
apparent deterioration of intelligence among Negro child ten with increase 
in rtge This theory seems to account for the consistently lowei IQ’s of 
Negroes in comparison with Whites without assuming i acini infeiiority, 
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SHORT ARTICLES AND NOTES 

The 3ounial °f Genetic Psychology, 1944, 05, 177-179 

APPARATUS FOR THE STUDY OF DELAYED REACTION IN 

CHILDREN* 

Ini “ tUte °f Chlld ™f«‘. tw ,„ty Of California 

Robert O. Scow and Margaret E. Robins 


The apparatus herein described has been designed for the study of memory 
m young child™ It presents a form of multiple cho.ce s.tuation consisting 
of 12 identical small boxes arranged m two banks of six boxes each The 



View 


tnd View 


FIGURE 1 

rnTcHf r f lf El l d y ie 'J». re Present, a lateral cross section of one of the six boxes 
knob, for"opening the hinged lid (mam,ally)^3 12 V’ fl nd 

of%h“'Let n foltTr mCnt,Dned a '’ 0Ve The cssemial -nd^uLon. 

When the lid of the box is closed, as in the diagram, the hook f 101 tvhmli N 
fastened to t he lid, pushes n bar (4) downward, thereby separating contact springs 

‘Accepted for publication by Harold E Jones of the Editorial Hoard and rc 
X; " IC Etl,t0Ual ° ffiCC ° n J " nC I2 ’ 19+2 ' Publication was deft by the 


177 




178 


JOURNAL Or GENETIC PSYCHOLOGY 


(5) and (6), These springs constitute a “cucuit" switch Each box is equipped 
with a similai hook, bar, cucuit switch and a latch (9). The latch in each box 
h attached to a common shaft (13) permitting a simultaneous movement of all 
six latches In the first box in each bank of six, the latch extends fiom the shaft 
downward, this extension is in the form of a rod (15), at the end of which an 
armature (8) js attached in juxtaposition to a small electromagnet (7) The open¬ 
ing of any one of (he lids automatically closes the circuit switch below it 

External featuies of the apparatus can be seen in Figure 1, Top View, Here one 
box (B) is shown with the lid open and another (A) with the lid closed 



1 FIGURE 2 

The schematic wiring diagram of Figure 2 shows the electromagnet, the power 
supply, and the switch controlled by the operator, connected in senes, while the 
circuit switches (in the boxes) are connected in parallel It follows that, if one of 
the box lids in the bank is opened, the parallel circuit is closed at that point by 
the circuit switch controlled by that lid If the operator’s switch is now closed 
(while the lid is still open) the circuit is complete, the electromagnet attracts the 
armature, and all the latches fly into the locked position This means that all the 
lids but one are now locked from the inside, apd the opened one is prevented fiom 
being closed again by the position assumed by its own latch m relation to the hook 

When the operator’s switch is released, breaking the circuit, the boxes are auto¬ 
matically unlocked, and closure of the opened box mode possible by the action of a 
counterweight {II, Figure l)j which leturns the latches to the original "open" 
position 

Dimensions for the apparatus ore given in the diagrams, with the exception of 
total length, which measures 20 inches 
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apparatus features a locking device which, upon' the closing of the operate.’s 
switch serves to fasten t e lids of all closed boxes as soon as the lid of one 
o le o.xes has been lifted Tins device lestricts the subject to a single 
cCce on any given trial, furthei, ,t allows additional tune for the seeing 
of the response by preventing closure of the box which ha S been opened. 
The specific problem for-which the apparatus has been employed concerns de¬ 
layed recall of preschool subjects for meaningful and nonsense designs In 
investigation of this problem, the subject was tested for memory of the 
particular design previously associated with a reward Tests consisted of 
deteimination of the subject’s ability to select this design from among a 
series of 12 designs, These tests were administered after certain prede¬ 
termined intervals of time, placement of design and accompanying reward 
having been shifted during delay periods to control for the ope.ation of 
positional cues However, the apparatus is suited for the investigation of 
a number of othei problems and—with minor alterations—of other age 

groups The accompanying diagrams depict this appmatus in sonic detail 
(Figure 1). 

The writers gratefully acknowledge suggestions made by Dr, H E, Jones, 
Directoi of the Institute of Child Welfare, Beikeley, California, and aid 
in preparation of this account given by Mr. Paul Lofgien, Psychology De¬ 
partment, University of California, Beikeley, California 
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The Journal of Genetic Psychology, the Journal of General Psychology, and the 
Journal of Social Psychology, will buy competent leviews at not less than $2 per 
printed page and not more than $3 per printed page, but not more than $15 00, for 
a single review. 

Conditions, Only those books that are listed below in this section are eligible 
for such reviews. In geneial, any book so listed contains one or more of the follow¬ 
ing traits (<t) Makes an important theoretical contilbution, (Z») consists largely 
of original experimental research> (c) has a creative or revolutionary influence 
in some special field oi the entile field of psychology, (cf) presents important 
techniques 

The books are listed approximately in order of receipt, and cover a period of 
not more than thiee yeais A reviewer must possess the PhD. degree or its equal 
in training and experience 

Procedure, If among the books listed below there is one that seems important 
to you, you are invited to write a review of that book It is not necessary to'make 
arrangements with the Editoi Just send in youi review It does not matter if 
the book in question has been reviewed befaie, 
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CRITICAL REVIEWS OR RECENT BOOKS 


The Journal of Genetic Psychology , 19«H, 65, 1&3-191 

(Hollwgwoi thj L S Childten Above 180 IQ New Yotkt Wot Id 
Book , 1942 Pp 332) 

Reviewed by W. Drayton Lewis 


Dr, Leta S Holluigwoi Eli’s majoi inteiest during the last two decades of 
' her life was supeuoi childicn, especially those who were unusually gifted. She 
was the moving spirit behind the two special classes for gifted children m the 
New Yoik City schools and had intimate contact with many of these chil¬ 
dren Her first volume. Gifted Children, appealed in 1927 and she had 
planned to bring her material up to date Only thicc chapters of this pro¬ 
jected book had been wntten at the time of hei death m 1939. Di, Hariy 
L Hollingworth, hei husband, has endeavored to preseive as much of her 
work as possible. The book contains the thiee chapteis which she wrote, 
some case histories which she had written and which are supplemented by 
editoiial notes, chapteis written fiom matenal in her files, summaries writ¬ 
ten by the cditoT, while Part III is composed of papers which she had wiitten 
during the last few years of her life 

The material in this book is of sufficient value to justify its prcseivation 
jn this form although it is to be sinceiely legretted that Di. Hollingworth 
could not have finished the book since much is lost that was her own 

t 

personal information and which, of course, was not to be found in her 
files The book is an important contribution to the field in spite of the 
way in which it had to be written 

Dr Hollingwoith relates how her interest in superior children had tt$ 
inception in 1916, which was about the time a suitable measuring device 
became available, that is, the Stanford revision of Binet’s test Throughout 
the remaining yeais of hei life she collected matenal by a close study of 
many children of superior intelligence who came to her attention. A rela¬ 
tively large numbei of these children were studied by hei over a period of 
years so that a huge pait of the material included in the book oiiginatcd 
with hei. The book, to a very large degiec, may be consideied a summaiy 
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of her work and findings It is probably true that she had more direct con¬ 
tact with children obtaining IQ 's of 180 or above on the Stanford-Binet 
than any other individual has had. It is obvious that, this being the case, a 
great deal lias been lost through the necessity of having so much of the 
material in the book prepared by an editor 

Dr, Hollingwoith was not of the opinion that a systematic search foi 
these unusually able students is feasible. “E" who fiist came to her atten¬ 
tion in 1916, was the first of these veiy brilliant children whom she studied 
and from that date she was continually seeking these rare individuals. She 
states that the search was conducted in a “desultory 51 manner and in “odd” 
moments from that date. The only occasion when the search was systematic 
was during the periods when childlen were being sought for the special classes 
at Public School 165, Manhattan, in 1922-23, and again in 1935-36 when 
anothci special class was set up at Public School 500, Manhattan. Her 
conclusion relative to the possibility of a systematic search for such indi¬ 
viduals is: “In the couise of long searching, I have learned that it is 
nearly useless to look for these childien, because so few of them exist 55 

Valuable and significant mateiial is reported to have been omitted out 
of deference to the well being of the childien and in order to piotect per¬ 
sonal privacy Children of this ability read widely and aie very likely to 
come across accounts of themselves This had to be considered in the 
preparation of the mateiial included in this book It is to be regretted 
that much 6f value was lost because of this but one must lecognize with 
the author the need of piotecting these childien 

A persistent problem in the study of superiority is that of the concept of 
“genius 15 The term is not applied to those whose IQ's are 180 or moie, 
because no satisfactory or generally acceptable definition has yet been pre¬ 
sented in the literature and because not all of these very superior youngsteis 
have given real evidence of genius The viewpoint of this study is that it 
will be many years before we will know to what degree these children are 
“geniuses 11 It is also set foith as possible that no meaning foi the word 
“genius 1 * can be agreed upon in the end. The position taken is that, “All 
we know about the status of the subjects of the present study is that they 
test above 180 ( S-B ) and aie thus more than +10 PE removed fiom 
mediocrity in general intelligence yi 

The concept of “genius/ 5 as it has appeared in the liteiatuic from the 
time of the Greeks to the present day, is discussed, The second chapter, 
which deals with early scientific studies of eminent adults, is sketchy and 
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was probably to have been expanded The bibliography constitutes the most 
valuable part of tins section* 

The choice of 180 IQ is admittedly nibitiary and was selected merely 
for the purpose of having a point at 01 above which very few children will 
score It is pointed out that the frequency of such childien is not known, 
they may be one, two, or three m a million Seveial of the cases cited 
lived before the days of mental testing but aie included because they obviously 
were quite unusual It is also stated that John Stumt Mill, Leibnitz, 
Macaulay, Goethe and otheis probably belonged in this gioup It bns always 
seemed to the leviewei that studies such as this would be strengthened if less 
space were given to childien who flashed on the hoiizon foi only a moment 
and if more consideration were given to the eaily development of men, 
such as those named above, whose adult achievement have placed them in 
the genius group 

The lcmiu'ndei of the thiul chaptei is devoted to studies of 19 children 
of tested IQ’s of 180 ot more that have appealed m the liteiatme. It is 
of intcicst to note that 12 of these aie gills, 7 boys, whereas the 12 cases 
studied personally by Di Hollingworth included 8 boys and 4 guls, making 
a total of 16 gills and 15 boys This might suggest that the sex distii- 
bution is about even among these veiy superioi childien It must be pointed 
out, however, that in Di Holhngwoi til’s studies of gifted childien, as well 
as m that of Teiman, there is an as yet unexplained male bias 

The next 12 chapteis consist of 12 studies of childien of 10 180 oi moic 
who were followed by Di Iiollingwoith ovci a pciiod of years She had 
not written up many of these at the time of her death, so that a numbei 
of the chapters wcie wntten from her files by the editor. Thus, much has 
been lost The studies of ft B/' rf C” and “D” end m 1923, 1925, 
1925 and 1926 respectively and these are supplemented by brief notes by 
the editor The study of ”E i ' was culled by the editor from three studies 
of the child which Di Iiollingwoith had wntten The lemaming seven 
studies were wntten by the editor and some are quite buef. It is of interest 
to note that child "1” is the daughter of one of the male children leported 
in Tcrman’s Genetic Studies of Gemus The icndci is impressed by the fact 
that so many of the siblings of these childien also have high 7£?*s, 

Significant findings of these individual studies aie summarized by the 
editor in Chapteis 16 and 17. Talking and reading, both of which involve 
the use and untleistanding of symbols, most clearly differentiate the records 
of these childien fiom the norms. The leadci is stiuck by the difficulty these 
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children have in making adjustments in school, particulaily in the elementary 
school These children aie usually accelerated in school and very often 
troubled by those phases of school woik which demand musculai or motor 
coordination. Motor development fails to keep"pace with mental develop¬ 
ment, thus causing the children to have a good deal of difficulty in wilting, 
handwork, and shopwork They are also handicapped m playground 
competition, f 

Such children as are here presented constitute difficult educational 
problems from their entrance in school, The pioblems aie not only 
those of the teachers and educational nuthonties, but they are chiefly, 
perhaps, the problems of the childien themselves 

The reader is also impiessed by the fact that where the parents and 
teachers were understanding and sympathetic successful adjustments weie 
usually made. It is striking to note how frequently paicnts and teachets 
do not recognize that these childien possess any lare gifts. The adults do 
not know what to look for 

The idea of creative ability or originality is usually associated with the 
concept of genius. Do these children possess this capacity or aie they merely 
extremely rapid Icarnas? Some of them seem to possess creative ability 
but it is impossible to say whether all do. The education and training 
of some of them has been such that it probably would have stifled such 
abilities had they been picsent It appears that in some cases theic has been 
so mitch emphasis on rapid promotion that little time was left for cieative 
activity. Dr Hollingworth did not believe that a socially significant answei 
relative to the creative ability of these children could be obtained until a 
study had been made of their adult achievements. The question as to what 
type of education is best adapted to the native creative ability of these children 
has yet to be answered. 

The editor estimates that one-third of these highly intelligent children 
show notable signs of creativity, one-thud give indication of creativity to “a 
moderate degree” whereas the others give no indications of marked con¬ 
structive originality Dr. Hollingworth believed that the best educational 
program for these children would requite that only a part of the child's 
time be devoted to the regular curricula, leaving time for the encouragement 
of individual initiative and enrichment. This was the program used with 
, the special class at Speyer School in the late thirties where only half a day 
was given to the regular curricula. This piogram was based on “measure¬ 
ments” which show that a child of 140 IQ can master all the mental work 
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provided in the elementary school, as established, m half the time allowed 
him, while a child of 170 IQ can do all the work requiied of him in one- 
fouith of the time he is compelled to spend in school 
The last three chapters, which comprise Part III, are reprints of articles 
of Dr Hollingworth which appealed in vanous journals The subject 
matter here is the uppci one or two pei cent of the distribution lather than 
those of IQ 180 or above. 

Chapters 18 and 19 deal with the adult status and personality ratings of 
super ioi children. An objection is raised to Terman's use of the term 
“genius 11 to denote childicn testing at or above 140 IQ (S-B) since this 
would classify as “geniuses" individuals who merely rcpiesent the uppei 
fouith of all students being graduated from American colleges. It is stated 
that children with IQ's of 180 or more use above the generality of the 
population in adolescence and early maturity, that they surpass children 
who test around 140, 150, ot 160 7Q (S-B) in honors and prizes won. or 
in test score, and that it may be predicted with confidence that they will 
win prizes and honors fot intellectual work. It is suggested that 180 IQ 
may be the point wheie the term “genius’ 5 begins to apply 
As for personality ratings, vt is stated that children testing fiom 135 to 
190 IQ are “less neurotic, more self-sufficient, and less submissive, as a group, 
than are the populations with which they arc comparable,” that is, with “col¬ 
lege students in general, or than adults of the mental caliber represented in 
the Bernreuter norms " 

These superior childien are not, as a group, socially annoying, They are, 
as a group, tall, heavy, stiong, healthy, and fine looking but they are at a 
disadvantage in early years since they are apt to be accelerated in school* 
As they approach maturity this becomes less of a problem and "thev reap 
the benefits of superior vitality, size and beauty 55 It is suggested that the 
"mfeuority complexes" of gifted child len arise out of then disadvantage 
physically with their schoolmates in early school yeais. 

Problems of educational and vocational adjustment aiise out of the 
supeiior child’s vaiicd skills* They learn so leadily that they are apt to 
develop poor work habits and they have such varied abilities “that they may 
have difficulty in confining themselves to a leasonnble number of enteiprises J ’ 
One of the majoi problems of social adjustment foi these brilliant chil¬ 
dren is that which Di, Hollingworth calls “learning to suftci fools gladly" 
Not only children but adults do and say things that seem to thenuto be utterly 
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absurd and foolish* Failure to learn this lesson often leads to "bitterness 
disillusionment, and misanthiopy " 

Children of this very supenor group aie not, as a lule, unfiicndly but 
they do have tiouble finding companions who talk the same language and 
have the same interests* There aie so few who aie like minded. They 
tend to be incessant readers and this inteiest m leading also tends to isolate 
them These pioblems, however, tend to become ieally serious only when 
the child is so far above his gioup in intelligence that adjustment becomes 
almost impossible 

One of the more interesting concepts developed by Dt, Hollxngwoith is 
that of "optimum intelligence*" The idea behind this concept is that i 
certain amount of superiority in intelligence is an aid in adjustment but that 
a child can be so intelligent that adjustment is extremely difficult In other 
woids, children of a moderate dcgiee of acceleration mentally tend to make 
better adjustments than those whose intelligence quotients are extremely 
high The range of optimum intelligence is set between 125 and 155 IQ 
"Children and adolescents in this area me enough moie intelligent than the 
avciagc to win the confidence of laige numbers of then fellows* which 
brings about leadership, and to manage then own lives with superior effi¬ 
ciency Moreover, there are enough of them to affioid mutual esteem and 
understanding." 

The children with IQ 170 or above aie often unable to find congenial 
companions, they aie "too intelligent to be understood by the general run 
of pcisons with whom they make contact " The children in the foimei 
gioup appear to find the world well suited to their development, the latter 
often do not "If a parent would want his child to enjoy f every advantage* 
he could not do bettei than wish the child to be endowed with an IQ not 
lower than 130 oi higher than 150," The lcvicwei believes that Di, 
Holhngwoith is collect in this concept, educational and social life being 
what it is 

Dr. Holhngworth believed that two of the most important educational 
pioblems, if satisfactory peisonahty adjustment is to be attained for these 
children, aie (tf) how to piovide against alienation from contemporaries 
of both sexes and (£) how to pievent the negativism that results from 
continuous living under inefficient or unreasonable authoutv. 

The problems of childien of supenor intelligence dealt with in Chaptci 
20 are essentially problems of the child rather than of society and arise from 
"the combination of immaturity and superiority," There is a great deal 
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of repetition here of material already presented in early chapters but this is 
not surprising since these chapters are merely reprints of papers already 
published in journals with no attempt at integration. The specific piobiems 
discussed are those of (*) work, (Z») adjustment to classmates, (c) play, 
(d) conformity, and (e) origin and destiny 

The gifted child in the "lock-step” of the ordinary school has so little 
to do that he received daily practice m habits of idleness and day dreaming 
and the child of IQ 180 or above is apt “to regard school with indifference 
or positive distaste, for they find nothing interesting to do there” Two 
methods of meeting this problem arc being tried; {a) special classes in 
populous centers, and (b) “a moderate degree of acceleration, combined 
with enrichment of the curriculum for the individual ” Dr Hollingworth 
appears to have become quite committed to separate classes foi very superior 
children wherever they are possible, 

Superior children frequently have imaginary playmates, apparently because 
of their inability to adjust to schoolmates They arc often unpopular in the 
play groups because “they want to organize play into a complicated pattern, 
With some remote and definite climax as a goal 13 Their language is not the 
language of their contemporaries "Literally, they could not understand 
each other,” Gills of high intelligence are said to be, as a gioup, more 
competitive, aggressive, and active than girls arc supposed to be These 
girls have problems which arise from their sex “Her problem is to adjust 
her ambition to a sense of sex inferiority without, on the one hand, losing 
her self-respect and self-determination, and, on the other, without becoming 
morbidly aggressive” This is not an easy adjustment. 

Children of superior intelligence are, as a group, more easily disciplined 
than children in general but they are apt to be problems in the classroom. 
They do have ideas, lots of them, and the ideas will come out, they press for 
expression If there are several of these children in a classroom, they may 
all try to talk at the same time and confusion may result. "To hold his 
tongue, to listen quietly and respectfully to others, to speak according to 
some order of procedure, and to restrain disappointment at failure to be 
heard at all—these habits seem especially difficult for gifted children to 
foim,” Only giadually do these children lcain self-government in this 
respect. 

The gifted child’s problems are usually those of childhood and imma¬ 
turity With the passing of the years, the school group becomes more and 
more selective and the disparity between the bright child and his classmates 
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is not so great, The nearer tile child is to maturity the fewer and less 
acute his problems become* 

Dr, Hollingworth sets forth, in the chapter on “The Elementary Schooling 
of Very Bright Children/’ four principles which she believes should be basic 
to ary program of education for them (< 7 ) The education should afford 
them a rich background of ideas, in Earns of which they may perceive the 
significant features of their own time (b) All subjects should be avoided 
which they will have occasion to encounter in high school and college in 
later years (c) The education of the best thinkers should be an educa- 
tion for initiative and originality, (d) They need to know the evolution 
of culture as it has affected common things 

The program of training which was developed for the special class of 
gifted children at Speyer School in the late thirties is discussed in the chapter, 
Five problems of general conduct winch she belies cd have to be taken into 
consideration in developing a program for the emotional education of su¬ 
perior children, since they tend to beset these chddren in their early years 
and are subversive to the development of fine leadership, aie 

(1) To find enough hard and interesting -work, at school; (2) to 
suffer fools gladly; (3) to keep from becoming negahvistic toward 
authority, (+) to keep from becoming hermits, (5) to avoid the forma¬ 
tion of habits of extreme chicanery 

The final chapter is a paper read by Dr Hollingworth in 1939 and 
undoubtedly represents her final views on the education of children of su¬ 
perior intelligence, The two experiments in the education of the gifted which 
were conducted under her direction are described here Nine questions 
relative to the education of the gifted are listed “which call urgently for 
discussion as a joint responsibility of both elementary and secondary schools 
Some of these questions are discussed in this chapter. Reasons for selecting 
13 as the age of transition to senior high school is presented. “Entering high 
school near the 13th birthday, a child saves time, and yet is not made 
subject to tensions which may result from trying to meet social and physical 
j equipments for which he is too immature,” 

It was Dr Hollingworth’s opinion that only those with IQ's above 150 
should have an enrichment program m high school. 

From observations of the progress of highly intelligent children 
tested at an early age, I offer the hypothesis that pupils of 130 to 
150 IQ (5-JJ) have quite enough to do in the truly efficient pursuit of the 
college pieparatory curiiculurn of the senior high schools, and do not 
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need any enuchment of this curriculum as tar m challenge to ability 
is concerned What these pupils need is merely freedom fiom the 
presence of grpnt masses of classmates who are mentally unadopted 
to the college preparatory course, and the opportunity to -work unham¬ 
pered, in segregates gioups, such as are now being formed in many 
secondary schools under the concept of the ftonot school 

Dr Hollingworth, in the end, appears to have come to the conclusion that 
the concept “genius” should be reserved for those testing above IQ 170 
or 180 

They are the ones who cannot only conserve thought in its abstract 
reaches; but who can originate new thoughts, new inventions, new 
patterns, and who can solve problems 

That point in the distribution of IQ where mental products suggestive 
of genius, as defined by lexicographers, begin to appear, seems to be 
as far above 140 IQ as 140 }Q is above average Somewhere be¬ 
tween 170 and 180 IQ (S-It) we begin to see merging In early adult¬ 
hood that “highly unusual power of invention or origination/’ that 
“original creative power, frequently working through the imagination/' 
which is ordinarily called ^genius.* 

Her challenge to educators is found in the following sentence 

The most interesting problem in education is to discover how these 
children, testing above 170 IQ (5-B), can and should be educated, to 
devise ways and means whereby these far deviates may get the 
full use of their nbihties in school and society, especially when they 
have no money. 

Tt is inevitable that the book is not well integrated and that it is sketchy 
in many places. It is indeed unfortunate that Dr Hollingworth was unable 
to give a final summary of her work She made a highly impoitant con¬ 
tribution in her study of the traits and educational problems of these highly 
gifted children It seems logical to assume that these children are capable 
of making highly significant contributions to society and it is sinceiely to be 
hoped that she may have stimulated enough inteicst ui the educational 
possibilities of such supenor individuals that some satisfnctoiv solution of 
their problems will be achieved in the near futuie so that society will gain 
the full benefit of their abilities. 

Department of Education 
Mm ray State Teachets College 
Mm ray, Kentucky 
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IQ CONSTANCY ON THE REVISED STAN FORD-BIN ET FROM 
THE PRESCHOOL TO THE JUNIOR HIGH 
SCHOOL LEVEL* 


Department of Psychology, Stanfoid Utnveisilv 


Katherinp P, Bradway 1 


A Introduction 

Intelligence tests aie used not only to measure piescnt intelligence, but 
also to predict future intellectual functioning The clinical psychologists 
recommendations- for a child) and the lesearch investigator's studies of 
factors ,directing intellectual development are both based on the assumption 
that the rate of mental growth, as indicated by the IQ, tends to remain 
constant. The development of mental tests has been accompanied bv wide- 
spicad investigations to determine the degree of this constancy Children 
have been examined at various age levels and re-examined at later ages 
Differences between 1Q'& from the initial and retest examinations have then 
been submitted to statistical ticatment in order to secure fin index, usually 
a correlation coefficient, of IQ constancy. The large number of references 
listed in each of the several leviews of the literature on this problem (4, 14, 
31, 35, 37, 40) is evidence of the extensive inteiest winch it has aroused 
Some of the factors which have been found to be important in their effect 
on IQ constancy however, weic not controlled in most of the early studies 
Two of these are the age of the child at the time of the initial examination 
and the length of the interval between the two examinations (1, 25, 41) 
The younger the child at the initial examination, and the longer the time 
inteivai between examinations, the less constant is the IQ. Only a minor 
number of investigators (11, 13, 27, 28) have concluded from their data 
that there was little or no relation between IQ constancy and initial age 
or interval 

*Received in the Editorial Office on Jatninvy 9, 194-3, 

This study was the piehminary part of an investigation reported in a dissertation 
entitled f< An Experimental Study of Factory Associated with Stanford-Binet IQ 
Changes from the Preschool to the Junior High School Level” which was submitted 
to the Gmdunte School of Stanford University in 1942 in partial fulfillment of the 
requirements for the PhD. degree The wntei wishes to acknowledge her indebted¬ 
ness to Dr Maud A Merrill for her aid throughout the study, 
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The majoiity of the mental giowtli studies have been made at the school 
level Greater availability of school children is paitly responsible for this, 
but the later development of preschool tests as compared with tests for 
school-age children has been the major factor The 1916 Stanford-Binet, 
the test most frequently employed in mental giowth studies up to 1937, was 
of limited use below the five-year level, The eventual development of pze- 
school and infant tests, however, peimitted the measuiement of intelligence 
at younger ages and stimulated investigations of the picdictive value of 
preschool IQ's, If the age at the tune of the letest was above foul years, 
the Stanfoid-Binct was generally used for the rc-exanimation The prob¬ 
lem at the preschool level thus became one of determining tile extent to 
which the icsults of a test given prior to school entrance piedicted later 
Stanford-Bmet IQ* s, A difficulty aiiscs, howevci, in comparing 70’s from 
different tests Differences in tile populations on which the tests have been 
standardized tend to disturb the comparability of the IQ* s. Tile appealance 
of the Revised Stanford-Binet Scale in 1937 made available a icliable and 
carefully standardized measure of intelligence with a test-age range fiom 
18 months to the superior adult level Studies of mental giowth from 
the preschool to the adult level can now use the same test tlnoughout the 
entire age period. 

The present investigation is a 10-ycar follow-up study of childlen who 
had been examined between the ages of two and six years with the Revised 
Stanford-]}met Scale during the standardization of this scale. The data 
obtained from the follow-up study furnish the basis for an appraisal of the 
predictive value of Stanfoid-Bmet 20’s obtained at the earliest ages at 
which the levised scale is applicable The re-examination was made when 
the childien weVe 12 to 16 years old Since mental growth is nearly 
or entiiely completed at this age, the results give mfoimation regarding 
the extent to which the earliest obtainable Stanford-Binet IQ *s prognosticate 
adult 20’s. 

B, Survey of the Literature 

It is not within the scope of the present report to attempt to summarize 
the^results of all of the many studies on IQ constancy There have appeared, 
however, reports of a few studies which include lesults on subjects who 
were initially examined at the pieschool level—that is, between two and 
six years. These results are particulaily pertinent to the present investiga¬ 
tion and will be reviewed briefly Results of initial examinations made 
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prior to the age of two yeais oi subsequent to the age of six years will not 
be included. Studies in which the inteival between examinations was one 
year 01 less will be omitted since the pioblem in such studies is pmnanly 
one of IQ reliability rather than IQ constancy Those studies in which 
a wide age langc and a wide interval range were not bioken down into 
smallei units will also be omitted since the results of such studies cannot 
be compared satisfactorily with those of studies such as the present one in 
which there wcie a small initial age range and a small interval range. 
The lesults will be summarized in terms of the con elation coefficient and, 
when it has been repoited 01 can be readily calculated, the mean IQ change 

Andeison (2) compared the lesults on the Gesell administered to 91 
children at the age of two yeais with their IQ's on the 191,6 Stanfoid- 
Binet at the age of five j r eais The mean IQ at five yeais was 116 with a 
lange fiom 83 to 149. The stand aid deviation is not repoited, but the 
range indicates a cuitailment at the lowei end of the IQ distribution 
and a consequent decreased vailability Anderson takes account of this in 
his suggestion that the obtained coirelations probably repiesent the minimum 
expression of the tiue lelationship The coirelation between Gesell scores 
at two years and Stanford-Binct IQ 's at five years was 45. The addition 
of the applicable items from the Menill-Palmer and the 1916 Stanford- 
Binct to the Gesell items at two years—lesultmg in a total of 183 items— 
raised the conclation to .52 Nine subjects weic added to the original 91 
for this latter conelation, Scores on a scale made up of the 46 most 
diagnostic items of the total 183 cou elated with five-year Stanford-Binct 
7Q J s to the extent of .55. The gioup on which this correlation was based 
included the validating gioup. 

Bayley (3, 5, 6, 7), and Baylcy and Jones (8), have jepoited data from 
the fiist Berkeley giowth study on the constancy of the IQ ovei the age 
range with which the present study is concerned Forty-eight of the original 
group of 61 children were examined from infancy through nine years The 
California Preschool Scales were used fiom 18 months through the five- 
yeai level, the 1916 Stanford-Bmet was used at ages six and seven years, 
the Stanfoid-Binet, Form L, was used at ages eight and nine. That these 
children represented a selected sample is indicated by the fact that thcii 
mean IQ at the age of nine years was 129 The standard deviation of the 
distnbution of IQ's at this age was 22, howevei, which indicates that the 
group was a heteiogcneous one 2 The coirelations which were found be- 


a The standard deviations of Form L IQ's at the sevcial age levels in the stand aid- 
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tween initial mental test point scores at the preschool level and sigma scores 
derived from IQ's at nine years were* 52 for two years, 57 foi two and 
a half years, *59 for three years, .57 for three and a half years, 74 for 
foui yearsj .85 for four and a half years, *82 for live years. A sub- 
scoie for a gioup of items selected from the California Picschool Scale 
on the basis of their contribution to the total mental scoie failed to pro- 
d\ice a, higher correlation with eight-year Stan fa id-Binet IQ than did the 
total scoie. Moreovei, a "developmental score” based on the mental and 
motor test scores combined had no better predictive value than did the mental 
test score alone. 

Cunningham (10) found a test-retest correlation of 24 for 20 subjects 
first examined with the Kuhlmann-Binet at two years and re-exannned with 
the 1916 Stanfoid-Binet at a median age of eight 3 'cais (range 7-0 to 8-7) 
No measures of central tendency or dispersion of IQ's aie reported for this 
sample group, but the group of 37 subjects from which it was diawn had 
a range of IQ from 88 to 148 at the age of eight years. This IQ range is 
similar to that reported in the Anderson study and likewise indicates a 
curtailment of the distribution at the lower end. There is a conesponding 
piobability that the tiue relationship is closer than is represented by the 
obtained correlation of .24 

De Forest (11) administered the revised Stanford-Binct to 170 children 
• who had previously taken the Merrill-Palmer tests. Forty-four of these 
children had also taken the Minnesota Preschool tests. Age at the time 
of the initial examination ranged from 24 to 63 months. The interval 
between tests ranged from one month to 88 months. The mean Stanford- 
Hi net IQ for the total gioup was 113, The only index of IQ variability 
which is reported is IQ range This was 58 to 160 for, the total group, which 
suggests a normal variability. De Forest found a correlation of ,55 between 
Merrill-Palmer and Binet 70's for the total 170 children and a correlation 
of ,56 between Minnesota and Binet 70’s for the 44 children initially 
examined with the Minnesota tests. An average of the Minnesota and 
Merrill-Palmer IQ's for this latter group correlated with later Stanford- 
Binet 70 to the extent of .61. The mean change from the Merrill-Palmer 
IQ to the Stanfoid-Bmet IQ was 12 points The mean change for the 
Minnesota 70's is not indicated. 

ization sample ranged from 12 to 21 points. Terman and Merrill have suggested 
that 16 points may be accepted as uppioximately the representative value of the 
standard deviation of Revised Stanford-Binet IQ’s for an unaelected population 
(39, P 40) 



KATHERINE P, DR AD WAY 


201 


De Foiest made a maie extensive analysis of the Me i rill-Palmer and 
Stanfoid-Binet results foi the total group with regard to the influence of 
test interval and initial age on IQ constancy This analysis failed to leveal 
a relation between length of inteival and constancy correlations, The 
con elation for the sample which was re-examined after an interval of 
seven months or less was 54; the correlation foi the sample which was 
re-examined after an interval of more than seven months was .58 Tins 
is not in keeping with the majority of lesults reported by other investigators 
An even more unusual finding was that as initial age increased, prognostic 
accuiacy foi later Stanford-Binet IQ's decreased Foi 77 subjects who 
weie fiist examined at 24 to 42 months the correlation was .71, for 93 
subjects initially examined at 43 to 63 months the correlation was ,45 

Driscoll (12) analyzed the test-retest lesults of a gioup of childien who 
were examined with either the Kuhlmann-Binet or the. Mcrrill-Palmei at 
the age of two to four years and re-examined with the 1916 Stanford-Binet 
at the age of five years or oldei. The uppei age limit at the time of the 
second examination was not indicated in the report of the study That the 
children were a superior gioup is indicated by their mean Stanford-Binet IQ 
which was approximately 122 Normal IQ variability is indicated, how¬ 
ever, by the standard deviation of the distribution of IQ’s which was about 
16 points. 3 The correlations between initial and retest IQ's were as follows 
66 for 39 children initially examined with the Kuhlmann-Binet at the age 
of two to three years, 61 for 21 children initially examined with the Merrill- 
Palmer at the age of two to three years, ,71 for 54 children initially examined 
with the Kuhlmann-Binet at the age of three to four years, ,41 for 39 chil¬ 
dren initially examined with the Merrill-Palmer at the age of three to four 
years 

Hallowell (23) has recently reported the lesults of the continuation of 
a study, the original results of which were reported in 1932 (22) Follow¬ 
up studies were made of 250 children who were first examined when they 
were less than four years old The final examination was made when the 
children weie between 5 and 13 years old The median retest age was 
six years, The 1916 Stanford-Binet IQ's at the time of the final examina¬ 
tion ranged from 42 to 151 with a median of 96 Hallowell did not limit 

a Thc representative standard deviation of 1916 Stanford-Binet IQ 's may be assumed 
to be between 12 and 16 points In the standardization study It was found that the 
range of the middle 50 per cent of IQ's was 16 points (38, p, 40), which corresponds 
to a standard deviation of 12 points In the Scottish survey of nearly 1000 unaelected 
children the standard deviation of the IQ was 16 points (32, p 645). 
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her examination at the picschool level to the admimstiation of a single scale. 
Instead she administered several tests The lesults of these tests coupled 
with clinical observations furnished the basis for denying a developmental 
quotient The predictive value of these DQ's was found to be higher than 
that which had been reported foi single scale scoics at these age levels, 
Conelations between DQ's at the picschool level and letest Stanford-Binet 
IQ's were 1 *80 for 150 children initially examined at the age of 24- to 35 
months, 84 foi 173 chddicn initially examined at the age of 36 to 47 months 
Mean changes m quotients for these age levels were 10 and 8 points re¬ 
spectively, 

Honzik (24, 25) has lcpoited lesults from the Bcikeley Guidance study 1 
in which 250 childlen were fiist examined at the age of 21 months and 
weic re-examined at regular inteivals The mental tests used wcie the 
California Pieschool Scales I and II between the ages of 21 months and 
five years, and the 1916 Stanford-Binet at six and seven years. The 
standard deviation of six- and scven-yeai IQ's was 13 points This value 
is within the range of noimal vanability. The mean IQ of this sample 
at seven yeais was 118 Correlations between initial sigma scoies on Forms 
I and II of the California Picschool Scale and sigma scoies conveitcd fiom 
seven-year Stanfoid-Binct IQ's wcie lespectively. .30 and 26 for 21 months, 
.57 and .54 for three years, 59 and .58 for thiec and a half years, .59 
and *58 for four years, 69 and 76 for five yeais* The number of cases 
on which these several conehittons wcie based xanged fiom 73 to 181 
The mean difference between the initial sigma scoie and the retest sigma 
scoie was loughly equivalent to 12 IQ points for the 21-month level, 9 JQ 
points for the three- and foiu-year levels, and 6 points for the five-year level r> 
Katz (26) has reported results on the constancy of the 1916 Stanfoid- 
Binet IQ 's obtained in the course of a longitudinal study being made at the 
Brush Foundation* Theie weie 268 childien who were initially examined 
with the 1916 Stanford-Binet at the age of three yeais and le-exammed with 
the same scale at least tluee times up to the age of five yeais The mean IQ 
at the time of the five-year examination was 117 The standaid deviation 
at tins age was 13 points which indicates that the vanability of the x group 
with regard to IQ was within noimal limits. The correlation between 


'Results fiom tins study lime also been reported by Mncfarlanc (29) 
r 'IIonzik repoited mean changes in teirus of sigma scores The values presented 
here weie calculated by multiplying the changes in sigma scoies by the standard 
deviation, 
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three-year and five-yeai IQ } s was ,62 The mean change in IQ over the 
two-year penod was 12 points, 

In mental growth studies reported by Gesell, by Nelson and Richards, and 
by Wallin tests wc ic administered during the preschool period and were 
followed by jotests at late) ages. The icsults were not tieated statistically, 
however, and consequently there aie no indices of the degree of IQ con¬ 
stancy Gesell and his colleagues (16, 18, 19) have recently reported 
the results of a giowth study of 30 childien who wcie initially examined 
at the Yale Clinic as infants. These children were m their ’teens oi older at 
the time of the latest mmination The 1916 Stanford-Binct was used for 
childien of school age, Pnor to that age developmental quotients wore arnved 
at by relating the child's chronological age to a general maturity level which 
was clinically estimated on the basis of the child's previous history coupled 
with the cui rent examination in which the Yale noims of behavioj maturity 
wcie used, Gesell presented the results in the form of individual giowth 
curves supplemented by interpretative statements, As was the case m his 
1925 study (17), Gesell was impressed with the constancy ot the mental 
growth patterns revealed in these clnldien. “In no instance did the couise oi 
growth prove whimsical or erratic. The behavior biographies give clear 
evidence of a high degree of latent predictability, even in infancy'' (18, p. 
149). 

A growth study at the FcLs Research Institute has provided data on 
mental growth (33, 34, 36) At age 18 months the Gesell schedules and 
the Meniil-Palmer Scale wcie used, at ages 24 and 30 months the MeriiU- 
Pnirnci was used, at three years and thereafter the 1916 Stanford-Binet 
and, more recently, the revised Stanford-Binet have been used Nelson 
and Richards (33 and 34) of the Fds Institute have reported correlations 
between initial tests and retests up to the age of three years, but no correla¬ 
tions for the later ages have as yet been reported. In a paper presented at 
the annual meeting of the American Psychological Association in 1940 
Richards (36) presented several individual growth curves which showed 
the couise of development from the age of about thiee years to the age of 
seven years oi oldci. At that time Richards emphasized the need for 
directing attention to the analysis of individual cases 

Wallin (44) made 27 semi-annual examinations of two sisters fiom the 
tune they were three years old until they were fifteen-and-a-half years old 
The same scale, the 1916 StanfoLd-Bmet, was used throughout and was 
administered always by the same person Considerable valuation between 
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successive IQ's was found] and Wallin cautioned against the use of a 
single IQ for prediction. Between the ages of 3 and 14 the IQ 's for one 
subject fluctuated between 106 and 123, and those for the other subject 
between 105 and 124. 

Fiom this brief icview it is evident that the results from studies made 
of the predictive value of preschool measures or estimates of intelligence aie 
diverse The correlations betweeh initial and retest IQ 's range between 
24 and .85, and the reported mean IQ changes range between 6 and 14 
points Table 1 has been prepared to facilitate comparison of the several 

TABLE 1 

Summary of IQ Constancy Correlations Reported for Preschool Children 


1 to 

Age in years Age in yeai s at retest 88 linos 

at first test 5 5 plus 6* 7 8 9 later 


2 

,45 52 



30f .26f 2+ 

.52 

25 

,66 

.61 

80 



,57 

2 to 3.5 






.71 

2 lo 5 






55 ,56 

3 

62 



57 

54 

59 

3.5 

71 

.41 

.84 

59 

.58 

57 

3 5 to 5 






45 

+ 




59 

,58 

74 

+ 5 






.85 

5 




69 

76 

82 / 


♦Median nf age range 5 to 13 

fTnitial examination three months before second birthday, 


correlations reported. It will be noted that the r's in the table tend to 
decrease from left to right and increase from top to bottom, reflecting the 
influences of inciease in interval and increase in initial age Further com- 
parison necessitates referring to the summary of each study in order to note 
the tests used and the dispersion of IQ's of the groups of subjects on which 
the correlations were based It may be observed m this connection that in 
each study m which a correlation was reported, with the exception of the 
studies of Anderson and Cunningham, the IQ variability was apparently 
within normal limits. 

C. Subjects and Procedure 

The subjects foi the present investigation had been examined in California 
10 years pieviously in connection with the standardization of the two forms 
of the Revised Stanford-Binct Scale. The California communities which 
had served as sources for subjects for the standardization were representa- 
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tive of the total standardization group in that they included one large city, 
one small urban community, and several rural districts, In the age range 
chosen for the present study—two through five and a half years—theie 
were 213 childien examined for the standaidization in these California com¬ 
munities Although a numbet of the childien had moved during the 10-vcar 
interim, 152 of the original subjects, or 71 per cent of the original gioup of 
213, were located* * 

In a follow-up mental growth study of this type there are several con- 
si delations which are important in the selection of subjects, First, it is 
impoi tnnt that there be no question as to the validity of the initial examina¬ 
tion* There is no necessity for restating the careful conditions under which 
the examinations for the standardization of the Revised Stanford-Binet Scale 
were administeied and scored (39) Since the present study was concerned 
with individual IQ changes, all subjects who had failed moie than one item 
at the two-year, or lowest, age level on both foims of the initial Stanfoid- 
Binet examination were eliminated from the sample This precaution was 
taken in order to avoid the possibility of including any subjects whose initial 
IQ's had been artificially laised, It meant the loss of 13 subjects at the 2- 
and 2y 2 -yeai levels and resulted m a rise of the mean IQ’s at those levels 
since the most retarded children were necessarily eliminated* 

Establishment of the accuracy of all birth dates used is a second require¬ 
ment in a mental growth study, Although this was given careful considera¬ 
tion in the standardization study, additional steps were taken to avoid in¬ 
cluding any subject about whose biith date theie was doubt. In every case 
the birth date as given in the original lists was checked with the birth 
date indicated in the school iccoids. Records of birth certificates were avail¬ 
able in 30 per cent of the cases* In only one case was there a doubtful birth 
date which could not be verified, This case was eliminated from the study. 

As a thiid piecautionary measure, data were obtained as to whether any 
of the subjects had been examined with the Stanford-Binet Scale since the 
initial examination. This was done to guaid against possible practice effects 
Ten of the subjects had been examined with the 1916 Stanford-Binet Scale 
moje than foul years previously. There seemed to be no reason for exclud¬ 
ing these subjects. Only one subject bad been examined with the Revised 
Stanford-Binet Scale since the initial examination Since this examination 
had been made eight months previously, and since the child denied recogniz¬ 
ing the test items, this subject was also included in the study 

The elimination of the 13 subjects who had failed more than one item 
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at the lowest age level on both forms of the Stanf 01 d-Bmet Scale in the 
initial examination and the elimination of the subject whose With date could 
not be established decreased the total number of subjects to 138 These 
138 subjects foimed, accQiding to the age at which they had been initially 
examined, two gioups the 2- and 3-year group consisted of 52 childicn who 
had been initially examined at 2, 2}4, 3, or 3years of age, the 4- and 
5-year group consisted of 86 children who had been initially examined at 
4, 4 1 /i i 5, or 5 y 2 years. The two sexes were distubutcd about equally in 
the older gtoup (45 boys and 41 git Is) In the yoimgci gLoup there were 
about 75 per cent more girls than boys (19 boys and 33 gills), No attempt 
was made to treat the sexes separately. 

Tables 2 and 3 me presented to show the extent to which the retest groups 

TABLE 2 


Distribution of Initial 70‘s for the Rctest and Standardization Subjects 


w 

Aged 2 and 3 yeais 

Retest Standxirdiza- 

group tion group 

No c /o No % 

Aged 4 and 5 years 

Retest Stands rdiza- 

fiioup tion group 

No, % No % 

150-159 

2 

4 

3 

I 





140-149 

1 

2 

5 

2 



3 

3 

130-139 

9 

17 

12 

4 

3 

3 

9 

3 

120-129 

10 

19 

50 

17 

9 

10 

25 

7 

110-119 

U 

21 „ 

67 

23 

19 

22 

75 

22 

100-109 

10 

19 

64 

22 

26 

30 

99 

30 

90-99 

s 

10 

45 

15 

34 

16 

82 

2+ 

80-89 

4 

8 

29 

10 

12 

14 

35 

10 

70-79 



H 

s 

3 

3 

9 

3 

60-69 



' 2 

6 



1 

,3 

50-59 



2 

6 



1 

,3 

40-49 



1 

3 



1 

3 

30-39 







1 

.3 

Total 

52 

100 

29+ 

100 5 

86 

98 

339 

100.5 

Mean 

1163 


107 3 


104 9 


103 7 


SD 

17 1 


17 7 


34 1 


14 3 



were representative of the standardization group The distributions of 
initial IQ *s (composite of Form L and Form M) aie compaied in Table 2, 
the distributions of paternal occupations (where known) classified accoiding 
to the Minnesota Scale for Occupational Classification (21) are compared 
m Table 3. It will be noted that the distributions of IQ 's and of paternal 
occupations tor the rctest 4- and 5-year gioup are essentially similai to the 
standaidization 4- and 5-year group. These data establish the rcpiescntafcivc 
character of the sample 4- and 5-year group so far as these two factors are 
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concerned In comparison with the standardization group, the retest 2- and 

TABLE 3 

Distribution or Paternal Occupations for tub Retest and Standardization 

Subjects 


Aged 2 and 3 yeaia Aged 4 and 5 years 


Occupo- 
ti oual 
class* 

Retest 

group 

No % 

Standardisa¬ 
tion gioup 

No % 

Retest 

group 

No % 

Standardiza¬ 
tion group 

No % 

1 

2 

4 

21 

7 

5 

6 

15 

4 

2 

' 7 

14 

27 

9 

4 

5 

23 

7 

i 

tl 

22 

79 

27 

19 

24 

96 

28 

4 

4 

1 

27 

9 

3 

4 

32 

9 

5 

19 

39 

99 

34 

32 

41 

125 

37 

6 

5 

10 

32 

11 

11 

14 

27 

8 

7 

1 

2 

9 

3 

4 

5 

21 

6 

Tot.il 

49 

99 

294 

100 

7R 

99 

339 

99 


^Minnesota Scale foi Occupational Classification 


3-year group shows a shift toward higher IQ’s This selection in the direc¬ 
tion of IQ superiority is a icsult of the elimination from the retest group 
of the youngei children who failed more than one item at the lowest age 
level on both forms of the initial examination The paternal occupational 
distributions, however* for the retest and standai dilation gioups at this age 
level are similar 

Form L of the Revised Stanford-Binet Scale was administered to the 
retest group of 138 subjects during the first three months of 1941, All of 
the examinations were made by the writer without knowledge of the previ¬ 
ously obtained results To insure accuracy of scoiing every instance of 
doubtful scoring was submitted to Di, Merrill for final decision 

D Results 

At the time of the initial examination the two foims of the Revised 
Stanfoid-Binct Scale weie admimsteied to the subjects with an interval 
of ftom one to a few days between testings Form L was administered first 
in about half of the cases* and Form M was administered first in the re¬ 
maining half of the cases In order to allow fot practice effects an appro- 
pi iate collection was applied to the IQ of the second test (39, p. 43) The 
IQ fiom the first administered test at the time of the initial examination 
is heicin lefcncd to as the “initial fiist-test lQ Jf J the IQ from the second 
administeied test at the time of the initial examination is herein referred to 
as the “initial second-test IQ/ J Form L and Form M were administered 
as the fiist test about equally often foi this sample The composite IQ 
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which is referred to in this stud}' was the average of the IQ 's fiom the two 
forms of the test after the correction was applied to the Second-test IQ, 
Several comparisons may be made between the initial IQ's and the retest 
IQ's on Form L which was administered 10 years latei. 0 These compari¬ 
sons for the two age groups are indicated in Table 4. The first two 


TABLE 4 

Means, Standard Deviations* and Correlations for Initial and Retest 7@’a 

Aged 2 find 3 (A T 52) Aged 4 and 5 (N 86) 

r with rwirh 



Mean 

sb 

letest IQ 

Mean 

SD 

retest IQ 

Initial Form L IQ 

115,7 

17*0 

58± 06 

105,9 

14 9 

,67± 04 

Initial Form M IQ 

116 3 

18 1 

.67rt 05 

105 4 

13 3 

.63* 04 

Initial Composite IQ 

116 4 

16.9 

66*05 

105 1 

13 9 

67* 04 

Initial First Test IQ 

116 0* 

171 

.65±05 

105 8f 

13 7 

66* 04 

Initial Second Test IQ 

116.1** 18 9 

,62±.06 

105 4 

14 6 

64± 04 

Retest Form L IQ 

1145 

18.4 


108 4 

16.5 



*28 Farm L and 24 Form Jlf 
**24 Form L and 28 Farm M 
tFojms L and M divided equally (43 of each) 


columns for each age group present the means and the standard deviations 
for initially obtained IQ's and retest IQ' s. The last column for each age 
group indicates the Pearson product-moment correlations, with then piobable 
enow, between initially obtained IQ J s and retest IQ's, 

It will be noted that the correlation for* the composite IQ’s at each of the 
two age levels is reached or exceeded by the correlation for the IQ *s on one 
of the two single forms. The correlation between Form M IQ's at the 
2- and 3-year level and retest Form L IQ's is 67, which is 01 higher than 
the correlation between composite IQ's at the 2- and 3-year level and retest 
Form L IQ's, The correlation between Form L IQ's at the 4- and 5-ycar 
Level and retest Form L IQ's is also 67 and is identical with the correlation 
between composite J0's at the 4- nnd 5-year level and retest Form L IQ's 
The correlation of prediction is higher for Form M than for Form L initially 
administered at ages 2 and 3, but the correlation of prediction for ages 
4 and 5 is higher for Form L than for Foun M, 

In contrast to the results of Goodenough (20) and Updegraft (41) the 
findings of the present study do not suggest that the IQ's of a first examina- 


fl The interval between the two examinations was not 10 years in all caaca It 
ranged between 8 5 and 11,0 years, The interval for 55 per cent of the subjects 
was between 9.5 and 10 5 years 
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tton. administered to young children me less reliable than are IQ’s obtained 
on a second examination administered shortly after the first one. As indi¬ 
cated in Table 4 the correlations between the initial first-test IQ's and 
retest 7(? ! s for the two age levels are 65 and 66 respectively, whereas the 
coirelations between the initial second-test IQ’s and retest IQ's are .62 and 
64 icspectively. Thus the IQ's obtained the first time the subjects of this 
study weic examined were just as reliable indices of future IQ's as were 
IQ's obtained at the second examination administered within a few days 
of the first one 

In general the coi relations reported in Tabic 4 arc similar to one another 
With the exception of one coriektion, they range between .62 and 67. 
None of the differences between the conelations presented in the table is 
statistically significant The largest difference within an age group is that 
between the correlations of 58 for Form L and *67 foi Form M at the 2- 
and 3-year level The diffeience between the z } s conesponding to these 
conelations divided by the standard error of the diffeience was found to 
be ,94. This conesponds to a probability of .347 which indicates that the 
observed diffeience between the two correlations would arise 34 or 35 times 
m 100 solely through errors of sampling (42), Hence the present data do 
not justify the conclusion that at age two and three yeais Foim M is a 
better test than Form L for predicting future intelligence 

The question arose as to whether the obtained differences in correlations 
for the two foims at the two age levels (superiority for Form M at age 2 
and 3 and superionty for Form L at age 4 and 5) were a reflection of 
differences between the predictive values of different age levels on the scale 
So that this might be investigated the subjects were grouped according to 
mental age rather than chronological age, and correlations for the two 
forms at two mental age levels were calculated, At both mental age levels 
the direction of the difference between the correlations was reversedj For 
the 54 subjects in the 2-and 3-year mental age group the test-retest correla¬ 
tions were 61 rt 06 for Form L and 60_t 06 for Form M. For the 84 sub¬ 
jects in the 3- and 4-year mental age group the correlations were ,66dz.04 
foi Form L anil .71 =±:.04 for Form M The differences for both groups 
are too small to be statistically significant ' These reversals merely add 
weight to tire conclusion that the differences found between the correlations 
for Foim L and Form M foi the chronological age groups in this sample 
may be due to chance and are not indicative of true differences. 

Comparison between the results for the 2- and 3-year group and those 
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for the 4- and 5-year gioup fails to icvcal significant difteiences In these 
lesults theie is little basis for contending that Stanford-Binet IQ's at ages 
4 and 5 are moie valid indices of future IQ's than are Stanfoid-Binct IQ's 
at ages 2 and 3. Conelations for the composite 70s at the two age levels 
are almost identical (.66 and 67) However the somewhat greater homo¬ 
geneity of the older group makes the slight superiority in correlations for 
this group more significant Moreover, the icsults in Table 5 suggest that 
IQ 's at the higher age level have the greater piedrctive value This table 
will be discussed presently. 

The coirelations in Table 4 may be compared with those which have 
been reported by other investigators. It will be recalled fiom the survey 
of the literature which was made eailier in this lcpoit that the conelations 
found m previous studies represent the extent to which preschool Ip’s on 
some test othei than the Revised Stanfoid-Binct Scale predict latei IQ *s on 
eithei the 1916 oi revised Stanfoid-Binct scales The piesent coirelations 
for the 2- and 3-yea i group foi Foini M IQ's and composite IQ's (.67 and 
66 lespectivcly) aie higher than conelations pieviously leported for these 
ages when the intcival between tests was more than five yeais The longest 
interval foi which constancy conelations foi these ages have been reported 
was seven yeais, this was the longest interval obtaining in Bayley s retests 
of children initially examined at the age of two yeats on the California Pre- 
school Scale Bayley found a correlation of 52 between initial test scores 
and IQ's obtained seven years later. The conelations for childien initially 
examined at 2^4, 3, and 3% yeats and retested from 6 r /i to years later 
were respectively ,57, 59, and 57 Honziks correlations for cluldicn 
initially tested at 3 and 3 x / 2 yeais on the California Preschool Scale and 
retested 4 to 3yi years later on the Stanford-Binet Scale wcie in the 
high 50's 

Andeison found a coi relation of .45 between scoies on the Gesell at 
two years and IQ's at five years He found a Con elation of .52 between 
scores on a scale of tests made up of items from the Gesell, the Meudl- 
Pafmer, and the 1916 Stanford-Bmet at two yeais and Stanford-Binet IQ's 
at five years. Cunningham obtained a con elation of 24 between two-year 
intelligence as measured by the Kuhlmann-Binet and intelligence six years 
later as measured by the Stanfoid-Binet 

Driscoll repotted constancy conelations for 2- and 3-ycar Intelligence as 
measured by the Kuhlmann-Binet and Meriill-Pahnei tests which were 
similar to the ones found in the present study, but in some cases the time 
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interval between Duscoll’s tests was appaiently as shoit as two years for 
the thrce-yeai-old gioup and three yeais foi the two-year-old gioup The 
information lepoitcd in regatd to the interval between tests was that the 
children weie re-examined at the age of "five yeais oi older ” 

De Forest’s coirelation of 71 between Mei rill-Palmer IQ's for 2 • to 3 
year-old childicn and retest 70's was higlici than the ones found m the 
piesent study, but the mteival between tests in De FoicsFs study ranged 
from one month to 88 months The correlations found m the piesent study 
foi 2- and 3-yeai-old childien arc approximated by the coi relations between 
initial Stanford-Binet IQ's at tinee years and letest Stanford-Bmct /0’s 
which were icpoited bv Katz, but the tune intei val between tests m Katz's 
study was only two years as compared with an interval of approximately 
10 yeais in the present study, 

Tlie highest constancy conelations which have been repoited in the 
literatuie for these early ages aie those of Hallowell Correlations reported 
by Hallowell between clinical appiaisals of childicn at two and three 
years and latci IQ's were 80 and 84, which arc considerably higher than 
those found in the present investigation for these ages In HalloweH's study 
the median age at the time of re-examination was six years The tune 
interval between examinations was, apparently, no moie than half the 
length of the time interval obtaining in the present study, consequently the 
findings cannot be compared duectly The results suggest, however, that 
clinical appraisals based on tests coupled witli other observations permit 
more accurate piognosis of future mental development than do objective 
measures of intelligence alone. 

The compmison$ made above indicate that IQ's obtained from the Revised 
Stanford-I3met Scale at the ages of two and three years have better predic¬ 
tive value of future intelligence (as measured by the Stnnfoid-Binet) than 
do othei objective indices of two- and tlnee-vcai intelligence foi which results 
have been reported. The results from one study, however, suggest that 
clinical appraisals at these eaily ages have greater predictive value than 
have either Stanford-Binet IQ's oi other objective indices 

The evidence regarding the predictive value of the Revised Stanford- 
Binet Scale as compaied with other objective measures of intelligence is not 
as clear for the 4- and 5-yeai Level. Comparisons suggest, however, that its 
piedictive value for these age levels is as good as or better than that of other 
tests previously studied In no other instance have constancy correlations 
been lepoited in which the interval between tests foi these specific age levels 
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was as long as in the present study. The correlations between California 
Preschool scores at four ycais and Stanford-Binet IQ's three years later 
which were repotted by Honzik are lower than those found in the present 
study, but Honzik’s correlations for five-year California scoies with Stan¬ 
ford-Binet IQ's two years latei are highet than those reported heie. The 
correlations between California scores at four and five years and Stanford- 
Binet IQ's four and five ycais later which were reported by Bayley aie also 
higher than those found in the piesent investigation. Since the intervals be¬ 
tween tests in the studies of both Honzik and Bayley were no mote than 
half that in the present study, however, a direct comparison between the 
conelations is not warranted De Forest's correlation between Mernll- 
Palmer IQ's at four and five years and Stanford-Bmet IQ's one to 88 months 
later is abput 20 points lower than those found in the present investigation. 

A second method of studying IQ constancy in addition to the method of 
correlation is the consideration of the obtained IQ differences. Table 5 
presents frequency and peicentagc distributions for differences between 
initial IQ (Form L IQ, Foim M IQj and composite IQ) and retest IQ 
for the two age levels studied The mean arithmetic differences are indi- 


TABLe s 

Frequency and Percentage Distributions for Differences between k&mT IQ’s and 
Initial Form L, Form M, and Composite /(?'s 


IQ 

differences* 

2- and 3-Year Group 

Form L Form Composite 

N % N % N % 

and 5-Year Group 

Form L Form M Composite 
N % N <?o N % 

35 to 39 







1 

1 

1 

1 

1 

1 

30 to 34 

3 

6 





2 

2 

2 

% 

3 

3 

25 to 29 

1 

2 

2 

4 

3 

6 

3 

3 

4 

5 

2 

2 

20 to 24 

2 

4 

2 

4 

1 

2 

5 

6 

4 

5 

2 

2 . 

15 to 19 

1 

2 

4 

8 

2 

4 

4 

5 

5 

6 

6 

7 

10 to 14 

5 

10 

6 

12 

4 

8 

4 

5 

7 

8 

% 

9 

5 to 9 

6 

12 

3/ 

6 

9 

17 

16 

19 

15 

17 

13 

15 

—4 to 4 

14 

27 

12 

23 

12 

23 

30 

35 

22 

26 

30 

35 

—5 to -—9 

8 

15 

10 

19 

5 

10 

7 

8 

'13 

15 

10. 

12 

—10 to —14 

2 

4 

3 

6 

7 

13 

9 

10 

7 

8 

8 

9 

—15 to —19 

3 

f 

3 

6 

4 

8 

3 

3 

5 

6 

2 

2 

—20 to —24 

+ 

8 

3 

6 

1 

2 

1 

1 

1 

1 



—25 to —29 



3 

6 

2 

4 





1 

1 

—30 tq —3+ 



I 

2 

1 

2 

1 

1 





—35 to —39 

1 

2 



1 

2 







—40 to —44 

2 

4 











Total 

Mean Diff 

52 

13 1 

102 

52 

12 4 

102 

52 

121 

101 

86 

10 3 

99 

86 

10 9 

100 

86 

99 

98 


*Retest IQ minus initial IQ 
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catcd in the last row of the table. The figures for the 2- and 3-year group 
show that regaidlcss of whether the initial IQ was based on Form L, Form 
Mj 01 a composite of the two forms, the IQ's of about one-fouTth of the 
children changed less than five points ovei the 10-year period, the IQ 's of 
about one-half changed less than 10 points, and the IQ's of about two- 
thuds changed less than 15 points About one-third varied by 15 points 
or moie over the 10-year peiiod The percentage that increased bv more 
than five points approximated the peicentagc that decreased by more than 
five points, although tlicic was a slight tendency for a greater percentage to 
deciease—especially noticeable in Foim M IQ's . The mean change foi 
Foim L was 13 points; for Form M and composite IQ's it was 12 points 

The figuies for the 4- and 5-year group show that regardless of whether 
the initial IQ was based on Form L, Form M, or a composite of the two 
forms, the IQ's of about one-third of the childien changed less than five 
points over the 10-year period, the IQ's of about thiee-fifths changed less 
than 10 points, and the IQ's of about three-fourths changed less than 15 
points About one-fourth varied by 15 points or more. Approximately 50 
per cent more subjects increased m IQ by five or more points than decreased 
by the same amount The discrepancy in per cent increasing and decreasing 
may have been due either to an unrepresentative sample of cases in the present 
study, or to inadequacies in the standardization which caused children at 
age 4 and 5 to “test low, 11 or those at 14 and 15' to “test high ” The mean 
IQ change for Form L and Form M was 11 points, whereas for compo¬ 
site IQ's it was 10 points. 

In Table 5 it will be noted that in spite of the close agreement between 
the correlations for the two age levels (see Table 4), the percentages within 
similar limits of IQ changes aie higher for the older gioup Furthermore, 
the mean IQ changes are lower foi the oldei group. It will also be noted 
that for both age levels Foim L gives slightly higher percentages within 
given limits of IQ changes than does Form M, This is true in spite of the 
slightly higher con elation and lower mean IQ change for Form M foi the 
2- and 3-yeai gioup. Form Lj however, tends to give more extieme changes 
than does Foim M- 

The mean arithmetic differences given in the last row of Table 5 may be 
compared with mean changes which have been reported by other investiga¬ 
te ls Since not all of the previous investigatois reported mean changes in 
lQ a tile comparison between piesent and pievious results must be incom¬ 
plete The comparisons which can be made, howevei, suppoit the conclu- 
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sions diawn from a comparison of the coridations m tlie present study 
with those found in pievious studies, namelyi that the predictive value of 
the Revised Stanfcu(1-Binet Scale is as good as 01 better than that of other 
tests previously studied. 

E. Summary and Conclusions 

1, One hundred and thirty-eight children who had been examined with 
both fornix of the Revised Stanfoid-Binet Scale when they weie two to 
six years old weie re-examined with Form L of the Revised Stanfoid-Buiet 
Scale 10 years later 

2 FLftv-twa of these child ten had been uutially examined at the ages 
of 2, 2^a, 3, and 3j4 yeais and constituted the 2- and 3-year gioup in the 
present study. Eighty-six of the duld ien had been initially examined at 
the ages of 4, 4J^, 5, and 5j4 years and constituted the 4- and 5-ycai group 

3 The correlations between initial IQ’s and retest IQ's for the 2- and 
3-year gioup were' initial Form L f 58 ; initial Form M, 67, initial com¬ 
posite, 66. Conclatians between initial and ictest IQ's foi the 4- and 5-ycai 
group weie. initial Form L, .67, initial Form M s .63, initial composite, .67 
It was noted that for both age groups the con elation for one of the single 
foims readied oi exceeded the correlation for the composite The differences 
between the correlations foi the two forms was found to lack statistical 
significance. 

4, It was found that the IQ *s from the first administered test at the 
time of the initial examination had ns high predictive value of IQ’s 10 years 
later as did the IQ's from a test administered a few days afiei the first 
test. 

5. Companion of the correlations obtained in the present study with 
those found in formerly leported studies suggest that the Revised Stanford- 
Binet Scale is as good as or better than any other objective index in pre¬ 
dicting the future intellectual functioning of a preschool child 

6 Regaidlcss of whether the initial IQ was based on Form L , Form M> 
oi a composite of the two, the IQ's of about one-foiuth of the 2- and 3-yeai 
group find one-third of the 4- and 5-year group changed less than five points 
after 10 years The IQ's of one-half of the 2- and 3-year group and three- 
fifths of the 4- and 5-yeai group changed less than 10 points, The IQ’s of 
two-thuds of the 2' and 3-ycar group and thiec-fmirths of the 4- and 5-yent 
group changed less than 15 points 

7 The mean J£> changes foi the 2- and 3-yeai group were 12 points 
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for Form Ad and composite IQ's and 13 points for Foim L IQ' s, the mean 
IQ changes for the 4- and 5-veai group weie 10 points for composite IQ's 
and 11 points for Foim L and Fmm M IQ's, These mean changes compare 
favorably with the mean changes, where imported, found in previous studies. 

Although the number of cases in this study was not huge, the conditions 
which obtained in the selection of subjects and the representative character 
of this sample gioup strengthen tile value of the results It is consequently 
justified to make ceitam preliminary generalizations regarding Revised 
Stanford-Binet IQ's obtained at the preschool level. The results aie en- 
coinaging > but at the same time point to the need for camion in the use of 
IQ's at these early ages. An individual IQ obtained prior to the age of 
six years must be interpreted with discretion, The chances aie about 1 in 4 
if the child is four oi five years old, and l in 3 if the child is two or thice 
years old, that the IQ will change 15 points oi more in the following 10 
yeais On the other hand, 3 out of 4 children aged four oi five and 2 out 
of 3 childicn aged two oi three will show a change of less than 15 points 
aftei 10 yeais The implications depend on where the emphasis is put 
Certainly for gioup prediction the preschool IQ has an impottant place 
An individual preschool IQ which is unsupported by supplementary data, 
however, must not be used mdiscnminately for making long-time predictions, 
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EARLY INDIVIDUAL DIFFERENCES IN VISUAL AND MOTOR 
BEHAVIOR PATTERNS A COMPARATIVE STUDY OF TWO 
NORMAL INFANTS BY THE METHOD OF CINEMANALYSIS* 

The Clinic of Child Development, Yale Univetsiiy 


Louise Bates Ames 


A. Subjects 

A photographic project at the Clime of Child Development has recoidcd 
m detail the monthly behavioi days of six nonnal infants tluoughmit their 
fiist year of life (5) Each infant’s behavioi was continuously obseivect for 
one full day each month. Cinema records were made both indoors and out¬ 
doors, most of the records being taken within a domestic studio unit which 
could be converted mto a kitchen (with bath), a playroom, bedroom, oi 
living room as lequired, The normal behavior day of the infant constituted 
the central and governing objective for this photoginphic program The 
mam phases of the day’s cycle which were most consistently recorded in¬ 
cluded: sleep, feeding, bath and toilet, play, floor behavior, and social be¬ 
havior. Normative examinations weie also given and photographed at sev¬ 
eral of the monthly age levels 

These childien returned to the Clinic for re-study at the age of 5 and 
12 years They were given detailed behavior examinations and were photo¬ 
graphed during these and also during natuialistic and social situations Two 
of these children, whose demeanor |Was judged to be somewhat dissimilar 
on the basis of casual obseivation, weie chosen as subjects for the present 
study of visual and motor behavior. 

Genetal Chmactenzation 

A detailed analysis of the individualities of these two boys, from 8 weeks 
through 5 ycais, has been worked out elsewhere (3). Consistent and marked 
differences between them were found to expicss themselves in the first 
few months of life, and continued to be observable through the fifth year 
A brief summary chaiacterksation of these two subjects quoted from this 
earlier study, follows: 

*Acccpted foi publication b}' Arnold Gesell of the Editorial Board, and received 
in the Editorial Office on January 23, 1943 
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Aa early as the nges of S and 12 weeks the highly dynamic person¬ 
ality of Boy D made a strong impression even when observed only 
through the medium of the cinema. After a full year of recorded be¬ 
havior had been subjected to inspection the following adjectives were 
used to characterize his individuality quick, active, happy, friendly, 
well-adjusted, vigorous, forceful, alert, inquisitive , He was able to 
shift quickly m lus emotional response from smiling to crying and from 
crying to smiling to achieve a desired end. At the age of five years, 
likewise, his emotional reactions arc labile and versatile He is facile 
in changing his emotional responses He is highly perceptive of emo¬ 
tional expressions in others and, coriespondingly, highly adaptive in 
social situations, With this emotional alertness he shows a relatively 
vigoious detachment from his mother ns well as affection for her. He 
is not given to persisting moods, 

Boy B presents a different Constellation' of characteiistics Although by 
no means emotionally shallow he is by comparison less vivid, less 
expressive, more self-contained than Boy D He is a sturdy, deliberate, 
moderately sociable, friendly child whose characteristics weic evident 
at one year as well as at five years At five years he still shows motor 
ineptnesacs and inhibitions comparable to those displayed in infancy, 

Boy D, on the other hand, has given consistent evidence of superior 
motor coordination from an eaily age in postural control, locomotion, 
and manual dexterity. 

These descriptions were also to a considerable degree chaiactenstic of 
the subjects at 12 years of age, at which time it seemed evident that Boy B 
was and had been consistently from infancy of a viscerotonic constitution 
and temperament whereas Boy D was definitely somatotonic (7), 

As to laterahtyj both children are dominantly right handed at all ages. 
Boy D is also right footed, Boy B tends to use Ills left foot predominantly* 
The rate of development for Boy B and Boy D was very similar during 
the whole 12 year period during which they were obseived Boy D at each 
age rated slightly higher, Thus at 40 weeks Boy B's maturity rating was 
44 weeks, Boy D J Sj 44+ weeks; at 24 months Boy B 's rating was 30— 
months, Boy D’s 30+ months, at 60 months, Boy B's rating was 72 months, 
Boy D’s 76 months Intelligence quotients at 12 years were 117 and 116 
respectively. 

B. Procedure 

Cinema records for each separate behavior situation (i,e, bath, feeding, 
fjooi play, lap play) at each monthly age level were analyzed, and a written 
description made of the outstanding activities and responses of the child to 
each situation. These descriptions were then reviewed and each was classi- 
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fied as to whether regard only (foi some given stimulus object since the 
child would presumably be tegarding something whenever his eyes were 
open), regard plus contact, 01 contact only 3 prevailed Then for each child 
the percentage of situations at each age level when each type of behavior 
pievailed was obtained and graphed (Figuic 1) 


BOY 3 BOY D 

- REGARD AMD CONTACT ■ REGARO ANP CONTACT 



FIGURE 1 

Comparative Graph Showing Relative Distribution of Reactions of Boy B and 
Boy D to Naturalistic Behavior Situations (See Text) 

A more specific cincmanalysis measured the exact amount of time in 
seconds spent by each subject in legald for, contact with, and combined 
icgard and contact with a stimulus object (a mirror) at 36 and 48 weeks 

And lastly the comparative speeds or tempos of movement for the two 
subjects were determined (by cinemanalysis) for the age range from 1 
through 12 years, in both prehensory and locomotor situations 

C. Findings 

1. Individual and Age Differences in Amounts of Regard and Contact 

Graphing of the pcicentage of all behavior situations (i c., bath, feeding, 
play) at each age level when, for each subject, regard, contact, or regard 
plus contact prevails, shows clearly the marked and significant differences 
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in the visual and motor patterns of these two subjects. Boy B t it will be 
obseived, consistently spends more time in merely regatding a stimulus 
object than in contacting it At only three age levels does legsud plus contact 
equal or surpass legarcl only. Contact only does not predominate at any age, 

Boy D makes a very different lesponsc, From 8 through 24 weeks he 
spends the most time in merely regarding a stimulus object From then on, 
at eveiy age level, iegard plus contact markedly exceeds regard only* Them 
is an unusually small amount of regard only. Contact only exceeds regard 
only at 36 and 52 weeks. 

Tile age tiends observed aie of a somewhat similar natuie for both chil¬ 
dren. Both tegard only tinough the first 24 weeks and for both, at 28 weeks, 
contact plus iegard foi the hist time surpasses rcgnul only. From 28 weeks 
on, howevfti, individual differences assert themselves, Boy B for the most 
part regarding more than he contacts. Boy Z) at all ages regarding with con¬ 
tact much more than he merely regaids, 

It will he of interest to compare these trends with the eye-hand responses 
of children from our normative research group (6) The responses of seven 
normative infants to the cube, pellet, and bell situations of the developmental 
examination have been determined (by cinemanalysis) for each monthly 
age level from 16 weeks to 60 weeks, and at yearly age levels thereafter 
up to 10 years of age The percentages of time spent m contact only, regard 



FIGURE 2 

Average Acs Trends of a Group of Seven Normative In? amis Showing Distribution 
of Time During Normative Behavior Situations 




LOUISE RATES AMES 


223 


only, and m regard plus contact have been determined, averaged for the 
seven cases and graphed (Figure 2), 

This graph indicates that the noimative trend of eye-hand patterns is 
as follows. Regard only predominates markedly at 16 and 20 weeks; pre¬ 
dominates slightly at 24 weeks At 28 weeks find thereafter regard plus con¬ 
tact prevails conspicuously Regard only, and contact only occur less and 
show clear age trends Regard only usually prevails over contact only, 
though contact only exceeds legard only at 36 and 44 weeks, from 52 to 60 
weeks, and at 2 yeais 

Comparing the responses of normative cases with those of the present sub¬ 
jects, we find that ?to noimative child appioximates the behavior of Boy B t 
since in all normative cases regard and contact is the picdominant behavior 
by 28 weeks and almost without exception thereafter. Boy B exhibits a 
definitely excessive amount of regaid only; and much less than the usual 
amount of regard plus contact, than do normative cases. 

Roy jFs lesponsc is much more like that of the normative group as a 
whole, and also of several individual noimative cases For Boy D } regard 
only prevails through 24 weeks, and fiom then on, regard plus contact pre¬ 
vails, As with normative cases, between 36 and 60 weeks contact only ex¬ 
ceeds regard only on seveial occasions; but unlike some individual normative 
cases, contact only new exceeds regard plus contact. 

2. Ctnemtwalysis of Responses to Minor Situations 

An extremely objective treatment of some of the data on Bovs B and D —• 
actual counting of cinema frames—substantiates the conclusions already 
reached by descriptive analysis. Several n\moi situations were chosen for 
cmemanalysis, at 36 and at 48 weeks In one situation at each age the 
child lav prone, about four feet from a mnroi on the floor At 36 weeks 
he was also given an oppoitumty to lie, and later to sit upiight, directly 
before the mirror and within reach ot it 

The situations were equated as to exact relation of child to minor, length 
of situation, absence of distracting stimuli, etc. At the earlier age, only 
Boy D had been observed to creep, at 48 weeks both children weie expert 
creepers. 

As Table 1 indicates, at both ages Roy B '$ regard exceeded lus contact; 
Boy D y s contact exceeded his regard Also, Boy when out of reach of 
the mirror lay quiet, lcgaided the mirror, and made no apparent effort to 
reach it He appeared to be undisturbed by the fact that it was out of reach. 
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TABLE 1 

RESPONSES 'To MtiVROR SITUATION 


Mirror out of 
rsach 


36 weeks behavior 

Moves toward Regards 



First 

Boy B 

0% 

76% 



Presentation 

Boy D 

100% 

100% 



Second 

Boy B 

0% 

4 0% 



Presentation. 

Boy D 

10Q% 

100% 







Regards + 

Does not 



Regards only 

Contacts 

' con facts 

regard 

Sits by 

Boy B 

57% 

36% 

36% 

5% 

Mirror 

Boy D 

0% 

100% 

93% 

7% 

Lies before 

Boy B 

74% 

6% 

6% 

17% 

Mirror 

Boy D (1) 

0 % 

100% 

100% 

0% 


Boy D (2) 

0% 

100% 

100% 

0% 



1 48 Weeks behavior 








Regards + 



Moves toward 

Regards 

Contacts 

contacts 

Mirror out of 

Boy B 

0% 

62% 

0% 

0% 

Reach 

Boy D 

62% 

100% 

0% 

0% 

Mirror within 

Boy B (D 

oes not reach mirror) 



Reach 

Boy D 


73% 

100% 

73% 


a 

Boy D f on the othei hand, spent most of the time when out of reach in 
moving toward the mirror 


3, Psycho-matot Tempo 

With regard to speed or tempo of movement Boy D ts, for each meas¬ 
urable type of movement, definitely quicker than Boy B . Several hundred 
feet of cinema records were available for measuring the prehension time 
of these two boys in controlled developmental examination situations during 
the first year of life. The interval consumed between the zero moment of 
reaching to the moment of grasp of the test object was computed by count¬ 
ing cinema frames. Each frame has a time value of .05 seconds The average 
prehension time of Boy B at one year of age was .60 seconds; of Boy D 
only 40 seconds At 5 years of age, Boy B built tower of 10 cubes in 23 
seconds, Boy D in 16 seconds At 12 years, Boy B built a tower of 10 in 
43 seconds, Boy D in 16 seconds 

Cheeping speed, like prehension time, was measured by counting frames, 
m this instance the number of frames which recorded a forward movement 
of n hand or of a leg. A creep advance represents a single cycle of progies- 

i 
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sion accomplished by a single forward placement of each of the four mem- 
beis. The total time for a creep advance was determined, For Boy B this 
time was 1 60 seconds; for Boy D only 70 seconds, less than half as long. 
In prone progression we observe between the diagonal forward thrusts of 
an aim and the contralateral leg, a palpable pause which can be ascertained 
and measured by cmemanalysis For Boy E the average time of this pause 
was 1 65 seconds, for Boy D, .65 seconds 

Furthermore, so far as the tune for reaching each of the sequential stages 
of prone progression, Boy B was invariably older when he reached any given 
stage than was Boy D, 

Since previous research (2) has suggested that infants- and young children 
habitually maintain consistent speeds of movement relative to each other, 
we conclude that Boy D is not only more given to contacting any object 
in question than is Boy B, but that in his contacting he habitually moves 
more rapidly than does Boy B. 

- D Summary 

1. The visual and motor patterns of two normal boys were studied in 
detail by means of cinema recordings of behavior taken at monthly inter¬ 
vals from 8 to 56 weeks and again at 5 and 12 years of age Subjects were 
photographed in natural life situations (feeding, bath, play, social, etc ) as 
well as in the normative examination 

2 Behavior situations were classified as to whether regard, regard plus 
contact, or contact only (for a given stimulus object) prevailed. 

3. Of these two subjects it appeared that in one regard only predominated 

at nearly every age level whereas in the other regard plus contact was the 
commonest type of response —regard only occurring very infrequently after 
24 weeks * 

4. Typical normative ag6 trends for visual and motor patterns, presented 
graphically, indicate that, in typical normative infants, regard only predom¬ 
inates through 24 weeks and that at 28 weeks and thereafter regard plus 
contact prevails Thus the relative amounts of regard and contact exhibited 
by any individual must depend to some extent on his age as well as on 
his individuality. 

5. The two subjects were shown to be veiy similar in developmental 
rating from 40 weeks through 12 years, the child who exhibited the rpost 
contact rating slightly higher than the other. He was also found to move 
the'more rapidly, 
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6* It appears that quantitatively measurable differences in the relative 
amounts of regard and of contact commonly characterize the behavior of 
certain infants The amounts of regaid and of contact to some extent follow 
normative age trends, but vary in a chaiactenstic manner for any individual 
child. Thus m some children legard bchavioi picdominatcs over contact, 
and in others the opposite is true* Such diffcieiiccs are significant in under¬ 
standing individuality* They should also be taken into account in rating 
developmental examination or other behavior, that we may not underesti¬ 
mate the abilities of a child who characteristically regards nioic than he 
contacts 
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GENERALIZATION OF THE CONCEPT OF MIDDLENESS* 1 

Institute foi Research in Child Psychology, Hunter College 


V. Graham, T A Jackson, L. Long, and L. Welch 


Studies of the perceptual and conceptual development of children have 
included experiments dealing with size (2, 4, 6, 8) and foim (3, 5, 7). In 
each of these experiments a single chaiacteitstic of the stimulus as, for exam¬ 
ple, roundness, tnangulanty, or middlesizedncss had to be abstracted and the 
subjects were given the opportunity to learn the coircct response in evciy 
new anangement of the stimuli with which they were confronted, Thjs 
pioccdure cicates a ccitain difficulty in the inter pi etation of tire results since 
it is possible that the child is learning to respond to a specific stimulus rather 
than to that generalized featuie of the stimulus which the experimenter had 
in mind In the experiment of Hicks and Stewart (2), for example, middle- 
sizcdncss was the concept under consideration. Child]en weie tested on their 
ability to select the middlesized box, when any three of a senes of six boxes 
were presented Since the same box was not necessarily the middlcsized one on 
successive tnals the coirect choice was independent of any particular box. 
Before each choice, however, the child was told that the toy he was to find 
would be under the middlesized box Thus the concept was veibalized for 
him and he had only to learn to apply it to single specific situations. 

One step beyond the concept of middle^izc, middle weight, or any other 
aspect to which the term ‘‘middle” may be applied, is the general quality of 
middleness The pi esc lit experiment was designed to investigate the extent 
to which children can foim the general concept of middlcncss without 
being given verbal cues, and the procedure in the cntical series was planned to 
reduce additional learning to a minimum. In general the procedure consisted 
of establishing an initial response to middlesizedness and then obseiving the 
ability of the subjects to select stimuli of middle density The “size 5 * 
stimuli weie squares varying in area The "density” stimuli were circles 
of identical aiea, but containing a varying number of small white dots so 

^Received in the Editorial Ofhcc on February 1, 1943 

l From the Institute for Research in Child Psychology, Hunter College The authors 
are indebted to Robert Clun for his assistance in standardizing the pioccdure used 
in this research project 
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that the ratio of the amount of black to the amount of white within circles 
of a constant area was varied. 

In addition to being interested in detcimining whether the initial response 
to midcllesizedness can be set up and the extent to which the concept of 
middlencss can be generalized, several other related problems were also con¬ 
sidered. {a) the relationship between age and the establishment of the initial 
response, {b) the relationship between age and the ability to form a general 
concept of middleness, and (c) the relationship between the first choice made 
bj the child on the post-training series and subsequent responses in that 
senes 

Apparatus 

The apparatus consisted of a large wooden box, similai in appearance to 
a toy piano and the subject was seated before it as if it were a piano In the 
position corresponding to the keyboard were three square openings with doors 
foimed by hinged white bakclite plates which could be opened by a downward 
pressure. By means of a switch the experimenter could prevent any one, 
or all three doors, from opening. A shelf beneath these doors held three 
dishes, one immediately below each door. When the door opened the subject 
could reach into the dish and obtain a small piece of candy placed there A 
mirror system was devised which made it possible for the experimented to 
project the stimuli upon the doors from a projector placed behind the ap¬ 
paratus Each projector slide contained three geometrical figures and the 
apparatus was adjusted until one of these figures fell on each of the three 
doors 

In a preliminary experiment the '‘just noticeable difference ' f was obtained 
for two series of stimuli, which varied in area and density. A. series of nine 
squares of black paper (mounted on white backgrounds) varying in size 
by a constant amount were presented to college students The middle stimu¬ 
lus was compared with each of the other eight stimuli in haphazard order 
as is the cu$tom in the method of constant stimuli (1). As each pair of 
stimuli was presented the subjects? indicated whether the variable was "larger 
than” or "smaller than 5 ’ the standaid. The difference limen was then calcu¬ 
lated and was expressed as a percentage of the standard. A value equal to 
10 times this percentage was selected as thp extent to which the middle 
stimulus of the middlesize experiment should differ from the smallest stimu¬ 
lus. The proportional difference between the largest stimulus and the 
middle stimulus was the same as that between the middle stimulus and the 
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smallest stimulus. Another preliminary series of nine stimuli varying in 
density but constant in area was presented to college students The stimulus 
of middle density was used as the standard and each variable was paired 
twice with the standaid The subjects indicated each time whether the varia¬ 
ble was "more dense" or "less dense" than the standard As in the procedure 
outlined above for the selection of the size stimuli, the difference limen was 
calculated and expressed as a percentage of the standaid This value, mul¬ 
tiplied by 10, was the extent by which the stimulus of middle density dif¬ 
fered from the stimulus of least density. The stimulus of greatest density 
was selected so that the proportional difference between it and the stimulus 
of middle density would be the same as that between the stimulus of middle 
density and the stimulus of least density This method of equating differ¬ 
ence limens for area and density series is of course accepted psychophysical 
piocedure, but a measure of the "goodness" of the equating is not available 
Twelve slides, each of which contained three squares with the proportional 
variation in area described above, were made The slides were exact dupli¬ 
cates except that the position occupied by the smallest, middle, and largest 
squares varied in a chance manner. These slides were used in the training 
period and will be referred to hereafter as the stimuli of the training series 
Six other slides, each of which contained three circles with the pioportional 
variation in density described above, were made. They were exact duplicates 
except for the position of the circle of least, most, and middle density This 
set of slides will be referred to as the stimuli of the density series Another 
set of six slides which combined the area and density stimuli was used in a 
third senes which will be called the area-density series , i e., the largest square 
of the area series was given a density equal to that of the stimulus with the 
greatest density in the density series, and similarly for the middle siz,e square 
and the stimulus of middle ^density, and for the smallest square and the 
stimulus of least density. The 12 stimuli from the density and area-density 
scries were presented to the subject in random order and as such foimed 
the stimuli of the critical or test series 

Procedure 

After the child was seated before the apparatus the following instructions 
were given. 

I ora going to show you some pictures. You will see them, three at a 
time, one on e,ich of these doors (pointing to the doors), Sometimes the 
doors open and sometimes they do not (demonstrating) You want to 
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find out what will make one of the doors open, because if you can open 
it, you may have the candy in the dish under the dooi. (Show candy to 
child) Now remember you will see one picture on each door One of 
these pictures means that the door on which you see it will open, and 
-you should tcy to find out which picture it ia Each time that I show you 
three pictutes, see if you can find out which one will open the door, If 
you are right, reach down and get the candy Then we will try three 
more pictures If you are wiong’you will have three more pictures and 
another chance to get the candy You may touch only one door each time 
Do you understand what to do? 

If the child asked any questions, he was given no fuither infoimatiou or 
hints, but an effort was made to repeat woid for woid whatever pait of the 
instructions he had not understood. As soon as the experimenter felt that the 
child undci stood the task, the stimuli of the area senes weie piesented until 
the subject fulfilled the critenon of 12 consecutive correct responses or until 
100 responses were made to these stimuli Throughout this tiaining period 
the apparatus was adjusted so that the door under only the middlesizcd 
square would open When 12 consecutive coriect i espouses had been made 
it was assumed that the concept of middlesized ness had been established. If 
this ciitcrion was not fulfilled wifhin 100 trials no further tiaming was 
given nor were the test stimuli piesented 

If the criterion of the training sciies was fulfilled the stimuli of the test 
seiies were presented All doors weie unlocked and candy was placed under 
each door throughout the test senes Naturally the child was not informed 
of this change in procedure The following additional instructions were 
given • 

Now you will be shown some moic pictures and again you are to pick 
which door is going to open Try to figure out which picture will open 
the door You may touch only one door each time. 

After the instructions the child'' was presented with thiee stimuli from 
the density series and thiee fiom the area-density scries in random ordci. If 
he selected the middle stimulus on all six occasions, he was immediately pre¬ 
sented with the remaining group of six stimuli, three from each of the two 
test series, If he again selected the middle stimulus on all occasions the 
experiment was terminated If, on the other hand, he failed to select a middle 
stimulus when the test scries was presented, he was returned to the training 
series. The stimuli of the latter series were presented until the cntcnon of 12 
consecutive correct responses was fulfilled or until the cumulative total of 
training trials equalled 100. If the ciiterion was fulfilled he was given the 
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second set of six test stimuli. If he made six icsponscs to the middle stimulus 
lie was then given the first set of six test series (viz., the ones he had been 
tested on immediately after the. initial training), If he selected the middle 
stimulus each time, the experiment was ended, since he had made 12 con¬ 
secutive responses to the middle stimulus To summarize, if mistakes were 
made on the test series the subject was retained until the criterion of the 
training series was again fulfilled; he was then retested j if he failed to select 
the middle stimulus in any of the 12 test trials, he was retrained, and then 
retested. This proceduie was continued, if necessary, until the subject had 
been retrained three times—-that is, he was given four opportunities to gen- 
ernhze If he did not the experiment was terminated, 

Subjects 

Results were obtained from 75 cluldicn of the blunter Elcmcntaiy 
School. The age range of the subjects was from 84 to 117 months, The chil¬ 
dren were divided into VII, VIII, and IX year gioups with 25 children jn 
each group. Each of the subjects was tested individually and at one cxpcii- 
mentnl session of not more than 60 minutes Motivation was excellent 

Discussion of Results 

The lesults of the expeument suggest that the children can be divided into 
three groups on the basis of their performance The first group (referred 
to as the failure group) includes those children who were considered to have 
failed to learn the initial discrimination; i e, they either failed to fulfill 
the criterion of 12 consecutive correct responses within 100 trials or failed 
to develop a consistent response in the critical series after fulfilling the cri¬ 
terion in the training series The second group (referred to as the partial 
success group) includes those subjects who passed the training series and 
were able to formulate a definite system .of responding in the critical series 
although that system was not a generalization of middleness. The third 
group (referred to as the complete success group) includes those children who 
systematically selected the middle stimulus in the critical series Each of these 
groups has been further divided and the sub-groups are described in Table 1 
This table also presents the numbei of childlen falling into each category 
according to age, This material is summarized in Table 2 where only the 
three main groups are listed. It will be seen that a very marked relationship 
between age and the ability to generalize the concept of middlesizedness fe 
indicated; for example, no nine-year-old child is included in the failure 
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TABLE 1 


Summary of Performance on Training and Critical Series 


Type of stimulus selected Number of subjects in each group 

Group Training senes 

Critical series 

VII 

VIII 

IX 

Failure 





a) Inconsistent 

(not given to subjects) 

13 

6 

0 

b) Middle 

Inconsistent 

3 

3 

0 

Partial success 





a) Middle 

Greatest 

0 

2 

2 

b) Middle 

Least 

+ 

4 

7 

c) Middle 

Not the same for both 





sei ies* 

3 

4 

5 

Complete success 





a) Middle 

Middle (no retraining) 

1 

2 

3 

b) Middle 

Middle (retrained) 

1 

4 

2 

*Type of stimulus selected by these children in 




Area-density series 

Density series 




Middle 

Least 

0 

2 

2 

Middle 

Greatest 

0 

0 

1 

Middle 

Upcertain 

3 

2 

1 

Greatest 

Least 

0 

0 

l 


TABLE 2 




Relationship Between Performance and Age 




Number of subjects in each 

tige group 

Performance in critical senes 

VII VIII 


IX 

Total 

Failure 

16 9 


0 

25 

Partial success 

7 ID 


14 

31 

Complete success 

2 6 


H 

19 

Total 

25 25 


25 

75 

Chi square 2+25 P<0,01 


group, while 16 of the 25 seven-year-old children are included in this group. 
The relationship between age and success was found to be statistically signi¬ 
ficant when the chi square test was applied to the frequencies listed in Table 2 

(P<0,01), 

The records of the 19 children who did not fulfill the criterion of passing 
the training series were analyzed in an effort to determine the basis of selec¬ 
tion, Patterns or sequences of responses based on position were occasionally 
observed. An example of such a sequence would be selecting the left, middle, 
and right doors on successive trials. A slightly different positional factor 
operated in the case of four other subjects in so far as each one responded 
much more frequently to one particular door than would have been expected 
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on the basis of chance alone. Repetitive types of responses were also observed. 
No attempt has been made to quantify the extent to which these systems or 
hypotheses operated since the number of subjects failing was only 19, 

An analysis was also made of the number of trials necessary for the sub¬ 
jects to fulfill the criterion of 12 consecutive correct responses in the training 
scries, In this analysis only those subjects who fulfilled the criterion were 
included In Table 3 the average number of trials needed by the children 

TABLE 3 


Relationship dstween Age and Numder of Trials Before Fulfilling Criterion 

of Training Series 

(Data from subjects not fulfilling criterion are omitted.) 



VII 

Age groups 
VIII 

IX 

Number of subjects 

13 

19 

25 

Av number of trials 

26 67 

23 16 

16 04 


in the three age groups are picsented. The younger chiltUcn icquiied a 
greater number of trials to learn the initial discrimination than did the older 
pnes, but the diffeicnees between the avciagcs for the several age gioups 
were found to be not lcliablc (Student's /-Test gave P values greatci than 
0.05). 

Previous expei imcntal work in the animal as well as in the human field 
has suggested that the first response made in the critical senes is of great 
importance in determining whether or not the subject has gcneialized 
from the training series. The close agreement between selecting the middle 
stimulus on the initial trial and on subsequent trials picsents .added evidence 
that these two measures can be used to supplement each other Fourteen of 
the 19 children in the complete success group selected the middle stimulus 
on the first trial, wheieas only one of the 31 cbildien who were classified 
as partially successful in generalizing selected the middle stimulus on the 
first trial (Table 4) The association between the first lesponse and suc¬ 
ceeding responses was found to be statistically icliable (T<0 01) and it 
can be concluded that the child who selects the middle stimulus on the first 
critical trial will ordinarily continue to select this stimulus throughout the 
experiment, 

The development of systems classified ns paitially successful in general¬ 
izing is no doubt related to the influence that the initial response lias on sub¬ 
sequent responses. For example, if the subject selects the figure of least 
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TABLE 4 

Relationship between First Response and Subsequent Responses in 

Critical Series 


Feiformance on critical series 

Number of subjects selecting various 
doors* on first trial 

Right Middle Left Total 

Partial success 


6 

1 

31 

Complete success 

2 

3 

14 

19 

Total 


9 

15 

50 

Clu square 29 71 


P<001 




♦Right door-—smallest stimulus 
Middle door—largest stimulus 
Left door—middle stimulus 


density when lie is presented with figures differing in density he may con¬ 
tinue to select this paiticular type of stimulus throughout the rest of the 
experiment, since all responses of the initial series aie rewarded 
A tendency was noticed for the younger childicn to select the stimulus 
on their right when the ciideal scries was begun, This tendency is not evident 
in the data obtained from the children in the oldest gioup since the three 
doors were selected approximately an equal number of times on the initial 
trial of the critical series The frequencies piesentcd in Table 5 deviate from 

TABLE 5 

Relationship between Aop and First Response in Critical Series Without Regard 
to Subsequent Responses in Critical Series 


Number of subjects selecting various 
doors* on first trial of critical series 


Age group 

Right 

Middle 

Left 

Total 

VII 

3 

3 

1 

12 

VIIl 

11 

3 

5 

19 

IX 

10 

6 

9 

25 

Total 

29 

12 

15 

55 


Chi square 13 04 P<0,05 

♦Right door—smallest stimulus 
Middle door—largest stimulus 
Left door—middle stimulus , 

a chance distribution (P<0 05) and it will be seen that the responses of 
the children in the seven- and eight-year groups are primarily responsible for 
the non-chance distribution. 

An inspection of the verbal comments made by the subjects suggests that 
the concept of middleness was a pait of their vocabulary. For example, only 
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five of the children who learned the initial discrimination failed to use terms 
such as "middlesized square/' "medium one/' or "middle one 11 These five 
teferied to the middle stimulus as the "next to the biggest," "between the 
big and the little/' or "next to the smallest" The explanation of the choice 
in the critical series showed more variety. Matty of the children seemed to 
view the density and the densitj'-area series as two sepaiate pioblcms; for 

example, one child said: "In the squares it is the middlcsized one, in the 

circles it is the one with the middle number of dots." In a few cases the 
child's choices did not coincide with his verbalizations. An illustration of 
this can be found in the case of the child who said "m the square (senes) it 
is middlesized, tn the circle (series) it is the one in the middle/* but yet he 
consistently picked the circle with the smallest number of dots. The clearest 
explanation was given spontaneously by an eight year old girl when first 
presented with the critical series' "these are different ones but it's the same 
trick; the medium one opens the door, it’s the same in the plain and in the 
dotted ’* 

Summary and Conclusions 

A discrimination problem was presented to 75 children ranging in age 

from seven to nine years. In a training series the children were presented 

with three squares varying in area and were rewarded only when the square 
of middle area was selected. If the middle stimulus was selected on 12 con¬ 
secutive trials a critical series was then presented and all responses were 
rewarded The critical series consisted of circles varying in density and 
squares varying in both area and density. The results indicate that the 
ability to form a generalized concept of middleness increases between the 
ages of seven and nine years A definite relationship between the first choice 
in the critical series and later performance in this series was found. ’ 
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B1NET IQ CHANGES OF ORPHANAGE PRESCHOOL 
CHILDREN. A RE-ANALYSIS* 

Iowa Child Welfare Research Station t State University of lovxi 


Beth L Wellman and Edna Lbe Pegram 1 


The purpose of this study is to piescnt some new analyses of the data 
collected in an orphanage preschool pioject on Binet IQ changes of children 
subjected to orphanage and oiphanage-preschool cnviionments (2) 

A Summary of the Original Study 

The puipose of the original reseaicli study (2) was to determine the 
effects of preschool education intioduced into the lives of a group of under¬ 
privileged children of average and below average intelligence, This was 
accomplished by setting up a pieschool in which half of the children of 
preschool age in icsidence in the orphanage were enioiled The piogrcss 
of the pieschool children was compaied with that of children of equal initial 
status who experienced the same envnonment in other respects but who did 
not attend preschool 

Befoie the intioduction of the pieschool, all children of preschool age in 
the orphanage had been living in an envnonment in which routines weie the 
main events of the clay, with the time between filled mainly with sitting 
simply waiting 

The children's school and cottage schedule after introduction of the pre¬ 
school may be desenbed in general The pieschool staited at eight o clock* 
Vigorous play was usually planned at this time, followed by quietci activities, 
toilet, and finally tomato juice and cod-livei oil at about 9*30 o’clock Then 
came a rest peiiod, followed by activities of a constructive kind, musical 
experiences, stones, oi an exclusion The children washed themselves at 
school in preparation for the noon meal and left foi then cottages to go 
immediately to the main building at noon. After naps in the cottages, the 
children returned to the pieschool wheic they had experiences with books 
and music and engaged in motor activity and constructive play At five 
o’clock the children were called foi and then supper came soon aftei, with 
an early bedtime 

^Received in the Editonal Office on February 2, 19+3 

The writers aie indebted to Dr Leon Festinger, Dr, Virginia E Knott, and Dr. 
Greydon Worbo:s foi their helpful suggestions and services in computation. 
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The contiol children followed the same schedule of arising, going to 
bed, and going to meals. Their activities between times were handicapped 
by lack of equipment, space, and adult supervision. The duties of adults 
in charge were too heavy to allow for much encouragement of intellectual 
i interest and initiative in the children Sitting still and being quiet were to 
them (and understandably so) moie desirable traits than the normal running 
about and asking of questions of young children. Play materials were at a 
minimum. 2 

At the beginning of the preschool project, all children of preschool age 
in residence in the orphanage were divided into two groups matched on 
chionological age, mental age, intelligence quotient, sex, nutritional static 
and length of residence in the orphanage prior to the opening of the project, 
Wherever possible the children wcie paiicd, one member to attend pre¬ 
school and the other to be in the control gioup. In Octobei, 1934, when 
the pjeschool opened, there weie 21 pans of children ranging in age from 
18 months to five and one-half years. During the three years of the project, 
other children entered the orphanage and were included in one of the two 
groups, while others left for adoption or entered kindergarten During the 
course of the study an attempt was made to keep the groups as nearly 
equated as possible on the same bases as the original matchings. At the con¬ 
clusion of the project, there had been 59 preschool and 53 control children 
included, 

i Analyses of effects of preschool attendance upon intelligence in the oiiginal 
study (2) were made on 46 preschool 8 and 44 control children. The other 
children could not be used because they did not have two intelligence tests, 
the reason being short residence in the project. Analyses were made m 
terms of cases; three groupings were made according to residence between 
tests, and a child was included as a case as many times as lie fulfilled the 
residence requirement for a particular grouping, i.e, 1 to 199 days, 200 to 
399 days, and 400 or more days between tests 
The children were examined on either the 1922 Kuhlmann or the 1916 
Stanford revision of the Binet scale. The number of examinations per child 
varied up to six tests, the number of tests being dependent mainly upon the 

2 A fuller description of the life oi the control group will be found qn pages 10-13 
of the oiiginal study (2) and of thtf preschool group on pages 20-36 
°ln the process of re-analysis, it was discovered that one preschool child (child 
No, 35 In Table 2) who had two Intelligence tests had been inadvertently omitted 
from the original study because of admission to the project late in its third year, he 
was Included in the re-analysia, making the number of preschool children +7, 
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length of time the child lemained in the project. The examiners were staff 
members 01 research assistants in the Iowa Child Welfare Research Station. 
At the time of testing* except on initial tests, they knew which children be¬ 
longed to the preschool and which to the control group, but did not know 
what IQ a given child had previously received There was no attempt 
to have a child assigned to the same examiner foi retest 

Analyses were made of changes in IQ according to initial IQ by 10-point 
classifications and length of residence, of changes of childlen above and below 
80 IQ } of changes accoiding to number of days of preschool attendance, and 
of changes in relation to percentage of preschool attendance. 

Distinct differences in pattern of giowth were found between preschool 
and control children For the gioup as a whole, there was no diffeience 
in trend between preschool and control children during the shoitcst residence 
peiiod of appioximately four months Subsequently, the preschool and 
conti ol gioups began to diverge and the divcigencc became accentuated as 
tune went on Over the longest residence period of appioximately 20 months, 
the pieschool children (40 cases) gamed 4 6 points in IQ, while the contiol 
children (65 cases) lost 4.6 points. 

The difference in pattern of changes was more m'arked when the gioups 
weie subdivided according to initial IQ into 50 to 79 initial IQ, and 80 or 
above initial IQ Control children testing 50 to 79 IQ made about a con¬ 
stant 3-point gain in IQ over the thiee residence periods. Preschool children 
testing initially 50 to 79 made the same gam as contiol children ovci the 
shortest residence period, but made a gain of 7.7 points over the longest 
residence period. Preschool children testing 80 and above initially remained 
about constant while the control children lost markedly (6.6 points for 
41 cases over nine Months, 16 2 points for 26 cases over 20 months) 

Within the preschool group changes were related to number of days of 
preschool attendance Each one hundred days’ attendance resulted in more 
gain than the previous group. The changes were. 1 to 99 days, —1.2 points; 
100 to 199 days, 3.6 points, 2QQ to 299 days, 5,1 points; and 300 or more 
days, 6.0 points 

The conclusions made from the study were that this preschool made an 
effective contribution toward a better intellectual development of the children 
who attended, and that the contribution of the preschool appeared to be 
that of counteracting losses toward which the non-preschool environment of 
these children was constantly pulling 

The findings of this study were not dissimilar to those of the only other 
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study of environmental stimulation of orphanage picschool child ien of 
which the authors are aware, that of Barrett and Koch (1), In their study 
the children who were to attend preschool were from die Chicago Orphan 
Asylum, while the control children were drawn from this and three other 
orphanages which were similar in gencial equipment, physical care offered 
the children, daily routine, type and training of those in authoiity, and num 
ber of children handled by one caretaker. The average gains in IQ (Merrill 
Palmer scale) for the mnsery school and control groups were, respectively, 
20.6 points find 5 1 points. The authors concluded that nursery school 
activities and methods in some way raised the general accomplishment of 
the children 

B. Plan of the Re-analysis 

This re*analysis will (tf) piescnt the basic data in convenient fmm for 
reference, ( b ) utilize for each individual only the initial and teinunal Binct 
tests, and (r) make some new types of analysis. 

The repoit to follow is divided into two sections. The fiist section pre¬ 
sents analyses bf vaiiance between picschool and contiol gioups accoiding 
to preschool attendance and residence The second section presents correla¬ 
tions of IQ with residence atid with preschool attendance 

C. Composition of the Groups 

Table A shows the equivalence in age and IQ of the 21 pahs of children 
who were in residence when the picschool was opened. 


TABLE A . 



Mean 

Slandaj d Deviation 


Preschool 

Control 

Preschool 

Contiol 

Chronological age, months 

44 6 

44 4 

16.6 

168 

IQ 

62.3 

61.2 

12A 

116 

In addition, nutritional 

status of the 

children 

in residence 

when the 


project was started was determined by 7 two ratings, one based upon the 
medical examination and the other on anthropometric measurements. In 
both series the ratings were done on a five-point scale The mean iatings 
for the 18 pairs foi whom these mcasuies were available were 2.5 and 2 7 
respectively for preschool and control groups on the physical measurements, 
and 3 1 and 2.8 respectively on the medical score. 

The sexes were evenly distributed; each of the original groups included 
12 boys and 9 gills. At the opening of preschool, the picschool children 


BETH L WELLMAN AND EDNA LEE PEGRAM 


243 


had been in residence in the orphanage 21.8 months and the control group 
18.4 months 

After the piojcct had begun, new admissions during the three-year period 
were added to each of the groups with an attempt continually to equalize 
the two groups in relation to the factors considered in the original matching. 

As was stated previously, although 59 children were admitted to the 
pieschool group and 53 children were admitted to tiic control group at 
some time during the three years of the project, 12 of the preschool children 
and 9 of the contiol childicn did not remain long enough to receive two 
intelligence tests. They were of necessity excluded from a consideration 
of IQ changes. This left 47 preschool children and 44 conti ol children who 
received two intelligence tests and who constituted the groups used in the 
study 4 

Some of the children wcie in the project for only a short time. There 
were thiee leasons for short residence in the project («) placement foi 
adoption, (b) age, and (c) late entrance to project. These factors appeared 
to opeiate about equally in control and preschool gioups. Sometimes chil¬ 
dren whose IQ *s were relatively high (usually 90 or above) were removed 
for placement in adoptive homes The number of childien lemoved from 
the control group for this purpose was 15, in addition to the 9 children 
who did not receive two intelligence tests, or a total of 24 The number of 
children removed from the preschool gioup for adoptive purposes was 12, 
in addition to the 12 who did not receive two intelligence tests, or a total 
of 24 

Table 1 piesents for each individual m the control gioup the numbei of 
days of residence f 10 m the date of his entrance to the project to the date of his 
last test, and his chronological age and IQ on each test r> For a control child 
in the original matched gioups residence during the project was considered 
as beginning on the date the preschool opened. 

Table 2 presents for each individual in the pieschool group the number 
of days of residence during the project, the numbei of days attendance in 
pieschool, the percentage of preschool attendance, and his age and IQ on 
each test Residence during the project for a preschool child was considered 
as beginning on the date of his entrance to preschool. Percentage of pre¬ 
school attendance was computed by dividing total days attendance in 

J See previous footnote 

6 On!y the initial and terminal tests have been used m the re^analysis The inter¬ 
vening tests are presented here for refeience, since they were utilized in the anginal 
study (2). 



244 


journal of genetic psychology 


Cs 


3 


o 

a 

P>3 MCI 
£ bp d o 

a 


Oj 

s 


1 l—l t f) 

S‘jUg 

r %*2 s 




A ■_< W 

| 3«*| 

S Tfl W 9 

5 2 

n iS ti 


Oj 


O t-4 

m 

R ti 

V ’9 

2-a 

bt> fl 

A S? 

rt a 

C>£ 

e 


Oi 


K 

O *J3 
a w 

§ g 
b u 

»> 

ys 


Oj 



C> W 
l> V3 


v» wi 


t*. 

\o vo 


»-> 9 

■+ * 


CN 


3S 


o\ Jo 

^ 00 VO 


M 

VO 


v\ 

Vo 


ffv VO 


VI w o 1^ i> 
VI ^ ^ 


NWvot»,covo&0'Otvov> 


Vo^OM'twVIMrt'O 
m w ui ^ M m t n m N •!■ 


*0 00 Cjv to 
00 CO VO CO 


IV| M H o 

v£l Vl Vfl 1J 


M n (h M « 
N V3 Co CO 


vO CO M r-« 00 
Vi tf ioV|in 


a oo 
CJ r** 


N ’t 

Ln vO 


t+-(0(<i\o!OioiT'CON<t'CAmoKinoMMUDt n H 

ts,WVO\OWKcO'AvoiOV,MN'0«0\MOb*Jt% 




oo ^ to »r, «*, 
K Op oo <3v K 


N a m in vo 


a ts *fr O *+ 
£w O « 


^Ottn N Tf- 

r>. vi vo t<- 


r* 

I CJ m 
« (I S 
« n ? 

« 9 it 

W-3* 


TJ 

7J 

U 


o«iN'0« t fnnwchw»o»|-t|'C>mNin'obNQViinNi-iipNNj 

«Ovt>\oJ>CO<7t.to^,inv^^^%Kfxco(N(3t>^ % t^KooVO<?st>Ai7\00<50 

rH 

CJ 'lfl^ , ' , ?’' 0f ^ w W Otr l^ tv,lf,! *t |SH ONNChM^vi4C'«0LM 
N <n OJ ^ c-1 to t/i c*"! V, tm ty, ^ t/i {rt cvj Ia vo vo vi *>c> vo 


M5\ONh><0C7iK\0\0>fiJ> Sts,VDCitSHff'i»[«tNOt v 'WNffiCo'C 

"4 rl th 


^MMt«.+ MffiJnvivjintnN9KN^SCPiHi-iOts.CM^tninT|-^ 


rtHrtotflfrrfftkflM'Osa'O'OtJ-mO^VOooN'ciwaoOOft'o 
|N l J>c>ts, , pV|VitOfto^t , ’+OtChO\0\ooN,vovpvnTkH'«nNC4C^<N’Hvo 
Ch ^ <?1 Os Ov oo 03 Wi v^ vo V© \n Vi Vi Tj- ^ ^ 


’4 m ‘.i ' t 

ciifiWt'iirtcnn^ 


rtNt'>^^'ONMOi<?^Mrt4 , 0'ONcoO\OHWcntJ -1/ lvO( v .M(Ji 

HHrlHnMHHrlHC')n|NC'lNf'INMr')rJ 



TABLE 1 {continued) 

Chrono- Chrono- Chrono- Chrono- Chrono- ChronD- 


BCTII L WELLMAN AND EDNA LEii I’EGRAM 


245 


3 

■2 S 


i—i in 

ra _a 
o a> ' ^ 

§g>§ 
■s a e 


*—H » 

VS 

rj. bj) c 

M* e 


— in 

a*?g 
-£ e 


Nu'WOOsWcoftoOiO'OwOS 


,{i u *i 

5) M g 

r2 ” g 


W ^ OC VO H NNNM^MvSNin 
'O'^W'+wVONVaNM^ + iO'OW 


ulO\'nH^50tA'nNO'0^lV5'A3> 
\{iW«ie\^NM^OOOMO OTN 


w 

m ~-c 
y sj *; 
’r. bp cj 

-S B 


vo ^ M 4 N '-Q \o iri i—<iH w *rt ^ c*> 


i £ jfl 

?S a & 


'tr^ r I 5 ' , ' i ''' r>HWHrirlH h h 

N CM Cm 1-h rt *■*< n h t— f >-h h »-h h >h 


d^NtOtt-^vONWOvOrttSM^ 
t/> m cn on on o-n to tn tn on ^ *4* *$■' ■?*- 



TABLE 2 

Preschool Group 
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pieschool by total days residence during the project. 0 Most of the absences 
from preschool wcie on account of illness, in which case the child was 
kept in the cottage with the control children, or in more serious cases, in 
the hospital Because the preschool was open only five days a week, the 
maximum amount of attendance possible was 5/7 01 71 per cent. Several 
pieschool children actually spent more days in the control gioup than in 
the preschool group (less than 50 per cent attendance). For instance, while 
child No. 21 (Table 2) was in residence 432 days, he attended pieschool 
only 188 days, leaving him 244 days in the contiol envuonment. He thus 
had only 44 per cent preschool attendance. 

The range of residence for the control children was from 110 to 972 
days, for the preschool children from 77 to 970 days. Initial /£)'s ranged 
from 57 to 114 for the control children and from 65 to 163 for the pie- 
school children; two of the preschool children were higher in IQ than any 
control child, but they remained in residence only 93 and 98 days respec¬ 
tively, a shorter residence than any control child. They were merely kept 
in preschool long enough to transact the mechanics of placement in a fostei 
home The mean initial IQ of the control children was 83.5, of the pre¬ 
school children 86,9. The range in initial ages was from 17 to 69 months 
for the contiol children, and from 18 to 68 months for the preschool children 
The i espective means were 40,0 and 40.3 months. Attendance in preschool 
was, of course, zero for the control group; it ranged from 13 to 572 days 
for the preschool gioup. Percentage of preschool attendance ranged from 
10 per cent to 71 per cent. » 

D Analyses of Variance 

, In order to answer the question as to whether preschool and control chil- 
dicn differed significantly with respect to JQ, analyses of vaiiance 7 were 
earned through for initial J£?'s and final /jj's for four residence groupings, 
1-199 days, 200-399 days, 400-599 days, and 600 days or more. Thus pre- 
school children were compared with control children of similar amounts of 
residence Since, as was stated previously, a number of preschool children 

°In the original monograph, percentage attendance was calculated In relation to 
ihe number of days of possible preschool attendance (number of days the child was 
in attendance divided by number of days the preschool was in session), In oulcr 
to show more definitely the relation between days in preschool versus days spent 
in the contiol environment, pet cent attendance in the re-annlysis WM calculated on 
the basis of calendar days 

'’Detailed discussion of this technique may be found in* Lindquist, E F, Statistical 
Analysis in Educational Research Boston' Houghton Mifflin, 1940 Pp. xi+266. 



Comparisons betw een Preschool and Control Children of Comparable Amounts of Residenc e 

Mean Mean Mean 
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spent moie days in the control group than in preschool, these childien were 
separated from the remainder of the preschooL gioup. The analyses of 
variance were thus between three groups of smulai residence*, (a) a control 
gioup with no pieschool attendance, ( b ) a preschool group with more days 
spent in the control gioup than m preschool, and (c) a preschool gioup with 
more clays spent In preschool than in the control group 

Tabic 3 presents the following means for each group* davs of residence, 
peicentage of pieschool attendance, initial age and IQ , terminal age and 
IQj and change in IQ, In the residence giouping 1-199 days, theie was 
one preschool child with an exceptionally high IQ, His first IQ (Kuhl- 
mann) was 163; his second IQ (Stanford) three months later was 155, 
at which time lie was placed in an adoptive home Since the inclusion of a 
child of this level of ability noticeably affected the mean IQ' s for tins small 
group, the means for the remainder of the group when this child was 
omitted are presented aho in Table 3 
Table A gives the obtained values of F , with their col responding levels 

TABLE B 

Analyses qf Variance 
Values of F 


Residence groupings 

Initial 

W 

Level of 
signifi¬ 
cance 

Final 

w 

Level of 
signifi¬ 
cance 

1-199 days 

(a) all subjects 

484 

ns f 

.26Q 

n.s 

(b) omitting one preschool child 

of 163 JQ 

033 

n s. 

.512 

ns , 

n s 

200-399 days 

.117 

n s 

.538 

4-00-599 days 

018 

n s 

4 441 

5 per cent 

600 tu more days 

013 

n s 

4 521 

li.s. 


*t\ s, means not significant at the 5 per cent level of confidence 


of significance. Since in the second residence grouping, 200-399 days, there 
was only one preschool child with less than 50 per cent attendance, he was 
necessarily omitted from the analyses of variance heie It will be seen that 
the F values on initial IQ were all small and none of them significant at 
the 5 per cent level of confidence. It can be concluded, theicforc, that 
preschool and control children with comparable amounts of lestdcnce did 
not differ significantly with respect to initial IQ's 

With respect to final IQ's, preschool children with residence of l>199 
days and 200-399 days did not differ significantly fiom control children with 
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compatible amounts of lcsidence Foi the residence giouping 400-599 days, 
however, the F value for the final IQ’s was significant at the 5 per cent 
level of confidence The obtained F value was 4.441 ; to be significant at 
the 5 per cent level an F value of 3,40 is required, and to be significant at 
the 1 pei cent level an F value of 5 61 is lequircd 

In ordei to ascertain the nature of the diffeionces between groups within 
the residence gi oil ping 400-599 days, /’s were computed The results are 
given in Table C 


TABLE C 

t Values tor Fin at IQ's of Ciiiidren with Residence 400-599 Days 



' t 

Level of 
significance 

Contiol vs preschool with less than 50 per 
cent attendance* 

61 

n.s * 

Control vs preschool with 50 per cent oi more 
attendance 

2101 

5 per cent 

Preschool with less than 50 per cent attendance 
vs pieschool with 50 per cent oi more 
attendance 

2 772 

2 percent 


*n s means not significant at the 5 per cent level of confidence; 24 degrees of 
freedom in these compausons 


From inspection of the tabulation, it will be seen that contiol children 
with 400-599 days residence did not differ significantly in final IQ fiom 
childicn whose preschool attendance was less than 50 pei cent, Table 3 
shows that these preschool childien had spent only 41.5 per cent of their 
residence days attending picschool, leaving 58 5 per cent of then days in 
the control group Both the contiol group and this preschool group made 
a slight negative change in IQ, the change of the control gioup was —1.0 
point, of the preschool group —3 7 points. In contrast to these groups, 
the preschool childien who had 50 pci cent oi more attendance made a 
mean gain of 8 4 points. They attended picschool 55 7 per cent of theii 
residence days This piescbool group was significantly lughei in final IQ 
at the 5 pci cent level of confidence than the contiol children with similar 
residence, and they were significantly highei m final IQ at the 2 per cent 
level of confidence than the picschool children of similar residence but with 
low percentages of pieschool attendance. 

For the lesidence grouping 600 or more days the diffeience in final IQ’s 
was not quite significant at the 5 pci cent level of confidence, but very close 
to it The obtained F value was 4 521, with the degrees of freedom in- 
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volved heie, an F value of 4 67 is lcquned for significance at the 5 per 
cent level of confidence Unfortunately, there were only four preschool 
children with residence of this length and, although their final mean IQ was 
13,9 points higher than that of the control group, the vailability was such 
that the difference in means failed to meet the statistical criterion for sig¬ 
nificance at the 5 per cent level. There were no preschool children with 
lesidencc of this length who had less than 50 per cent attendance 

These data indicate that children who attended preschool fairly legularlv 
over a period of more than a calendai yeai made better progress intellec¬ 
tually than othei children of equal initial IQ who attended ineguhirly oi 
not at all. 

Table 4 gives tile means on residence, percentage of preschool attendance, 
age, and IQ for preschool and contiol groups when the two shoitcr lesi- 
dence groupings were combined into one grouping of 1-399 days, and the 
two longer lesidencc groupings were combined into one grouping of 400 
oi moie days. Analyses of variance were computed for the combined groups, 
and the F values aie given in Table D. 


TABLE D 

Analyses of Variance 
Values of F 


Residence groupings 

Initial 

IQ 

Level of 
signifi¬ 
cance 

Final 

IQ 

Level of 
signifi¬ 
cance 

1-399 days 

(a) all subjects 

407 

ns* 

083 

n f s 

(b) omitting one preschool child 
of 163 IQ 

500 

n s, 

.117 

n s 

400 or more days 

162 

n s 

6.131 

1 per cent 


*n s means not significant at the 5 per cent level of confidence 


The F values on initial IQ were small and not significant at the 5 per 
cent level of confidence. It can be concluded, therefore, that preschool 
and contiol childien of compaiable lesidence did not differ significantly with 
lespect to initial IQ, 

On final IQ, the F value for the shorter residence grouping was small 
and not significant at the 5 per cent level of confidence, It can he concluded, 
therefore, that picschool and contiol childien with residence less than 400 
days did not differ significantly in IQ change. 

For the combined longer residence groups, howevei, the F value on final 
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IQ was 6.131, significant at the 1 pei cent level of confidence Table E 
presents the t values between these three groups 

TABLE E 


t Values tor Final /f? 3 s of Children wirn Residence 400 Bays or More 



l 

Level of 
significance 

Control vs preschool with leas than 50 per 
cent attendance 

1 036 

n s,* 

Control vs. preschool with 50 per cent or more 
attendance 

3 514 

1 per cent 

Proschool with less than 50 per cent attendance 

VS preschool with 50 per cent or more 
attendance 

1 800 

n a 


*n 3 means not significant at the 5 per cent level of confidence 


The preschool children with less than 50 per cent attendance occupied 
a position intermediate between the control children and the preschool chil¬ 
dren with better attendance with respect to final IQ and IQ change They 
did not differ significantly fiom either group in final IQ; to he significant at 
the 5 per cent level of confidence, t should equal 1 96 The pieschool chil¬ 
dren with more than 50 per cent attendance did diffet significantly from the 
control group at the 1 per cent level of confidence. They made a mean gam 
of 6.8 points m IQj as contrasted with a mean loss of —6 1 points by the 
control children* and they stood 14 8 points higher in final IQ than the con* 
trol children 

It can be concluded, therefore, that pieschool childicn in lesidence more 
than a year and with fairly regular pieschool attendance made significantly 
better progress in intelligence than othei children of equal initial IQ in icsi- 
dence for the same length of time who did not attend prescliooh 

From inspection of Tables 3 and 4 U will be noted that there were some 
differences between the groups in age. Within each iesiden.ee grouping, 
however, the preschool children with 50 per cent or more attendance were 
quite similar to the control child ten, and there was no appaient relationship 
between mean age and mean change in IQ, The question of the effect of 
age is discussed more fully in the next section on correlations. 

E Correlations 
1 Corielcitions with Residence 

Corielations of IQ with length of residence were computed for the entire 
preschool and control groups, with the exception that the child of 163 IQ 
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TABLE F 

Correlations on Residence 


Childien 30 months 
of age or older 

Control Preschool Control Preschool 

iV—44 A 7 —46 N=21 JV“29 


Days icsidence vs initial IQ 

— 23 

— 27 

— 41 

— 3S 

Days residence vs final IQ 

— 66 

— 13 

—.55 

— 14 

Initial IQ vs final IQ 

Days residence va final IQ, 

.48 

.72 

62 

.82 

with initial IQ constant 

Days residence and initial 

— 64 

,10 

— 42 

31 

IQ vs final IQ 

70 

72 

70 

S3 


was omitted fiom the preschool group. The results are shown in Tabic F 

Both the control and preschool gtoups showed a small negative relation¬ 
ship between initial IQ and length of icsidence (i e,> there was a tendency 
foi the childlen with lower intelligence to remain in residence longer) 
The conelations were not, however, significant at the 5 per cent level of 
confidence, and there was no difference between preschool and contiol groups 
(rs = — 23 and —.27) For the control gioup there was a fairly high 

negative idationshtp (—.66 significant at the 1 per cent level of confidence) 
between final IQ and days residence, indicating that there was a definite 
tendency foi the control childien who remained in icsidence a longer time 
to be lower in final IQ than those who were in residence a shorter tune. 
No such tendency was shown in the preschool gioup, wheic the correlation 
between days residence and final IQ was •—.13. The diffeiencc between 
the two coirelations with final IQ for the control and pieschool groups 
(—.66 and — 13) was significant at the 1 per cent level of confidence. 

In order to asceitain whethci there was a significant change within the 
conti ol gioup from initial to final test in the correlation with residence, t was 
computed accoiding to the formula presented by Hotelling 3 foi testing the 
significance of difieience between conelations m which one of the variables 
is identical (r 13 — 7is). The identical variable here was days residence, 
the nutnbei of days residence foi each child lemaining the same m the 
con elation with final IQ as in the correlation with initial IQ, The re- 

"Hotelluig, H The selection of variates for use in prediction with some comments 
on the general pioblem of nuisance parameters, Ann. Math Stat.j 1940, 11, 271-283 

The foi mu la may be wntten < _ _ 

(/ia — rn) y/N —3 \/l H" 
t -------" 


\/2 \/1 -> 


+ 21 i?ns?'!3 
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sultant t for the control group was 3.631, significant at the 1 per cent level 
of confidence. The increase in the size of the negative: correlation (from 
—.23 to —.66) can therefore be interpreted a? indicating that the IQ } s of 
the control children had changed significantly in the direction that those 
children who remained in residence longer became lowest in IQ* A similar test 
applied to the preschool group resulted in a t of 1,278, not significant at the 
5 per cent level of confidence (Table G). 


. TABLE G 

t Values retweeh Correlations within Same Groups 




Control 
A r —44 
r t 

Preschool 
iV=4 6 
i i 

Children 30 months 
of age oi older 
Control Preschool 

JV*=31 A r =29 

it r 1 

Days residence vs initial IQ 

Days residence vs final /Q 
Value of l at 5 pei cent level 
Vatne of l at 1 per cent level 

— 23 

3 631 

—.66 

i960 

2 576 

—.27 

1 278 

— ,13 

1.960 

2 576 

— 41 

1023 

— 55 

2 0+8 

2 763 

— 38 

Z 332 

—14 

2,056 

2 779 


From these various analyses it can be concluded that the control children 
became lower in IQ with increasing residence whereas the preschool children 
did not. 

Ths preschool children showed a tendency to remain more stable in IQ 
than the control children; for the preschool children the correlation be¬ 
tween initial and final IQ was ,72 3 whereas for the contiol children the 
correlation was ,48 This difference was not significant, however, at the 
5 per cent level of confidence. The obtained t was 1.761; for significance 
at the 10 per cent level of confidence a t of 1.6449 vs vequired, and for 
significance at the 5 per cent level of confidence a t of 1.960 is required. The 
obtained t, significant at the 10 per cent level of confidence, is large enough 
to offer strong presumption that the two regressions differed. The mean 
initial IQ of the preschool children was 85.2, of the control children 83.5 
The respective initial ages were 40.4 and 40.0 months. 

For the control children the partial correlation of days residence with 
final IQ holding initial IQ constant was —.64, while for the preschool 
children it was positive, .10, The difference between these partial correla¬ 
tions was significant at the 1 per cent level of confidence. These correla¬ 
tions indicate that the control children who remained in residence a longer 
time were lower in final IQ than other control children of equal initial 
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intelligence who had shorter residence* The preschool children did not show 
this trend 

Combining days residence with initial IQ in a multiple correlation with 
final JQ resulted in a coirelation of .70 for the control children, a con¬ 
siderable increase over the 48 between initial IQ alone and final. IQ. For 
the preschool children the multiple correlation was the same (.72) as the 
correlation between initial IQ alone and final IQ; for them length of resi¬ 
dence did not affect the relationship between initial and final IQ. 

2, Effect of Age 

It will be recalled that the range of ages at time of initial test was from 
17 months to 69 months for the control children and 18 months to 68 months 
for the preschool children. Because considerable skepticism has been ex¬ 
pressed in some quarters in regard to the validity of jTQ's obtained at the 
very young ages, particularly around 18 months, it was decided to compute 
correlations in which the younger children were omitted. There were 13 
control children and 17 preschool children whose ages fell between 17 and 

29 months, leaving 31 control children and 29 preschool children who were 

30 months of age or older on initial test. The correlations with residence 
for the latter groups are presented in preceding tables. 

The pattern of correlations for the older children is similar to that for 
the total groups, Initial IQ showed a somewhat greater negative relation 
to amount of residence for the older children, the correlations of —.41 and 
—.38 were significant at the 5 per cent level, but> as before, there was no 
diffeience between control and preschool children. As befoie, the control 
children showed a greater negative correlation of residence with final IQ 
than of residence with initial IQ { —55, significant at the 1 per cent level, 
as compared with —41* significant at the 5 per cent level), whereas the 
preschool children showed a smaller negative relation of residence with 
final JQ than with initial IQ (—,38 reduced to —.14). The difference 
between the two correlations of residence with final IQ (—,55 for the 
control children and —14 for the preschool children) was not significant at 
the 5 per cent level, however. 

When the test for significance of difference between correlations involving 
the same group was applied to the older control group (correlations —41 
and —.55), t was found to be 1.023, not significant at the 5 per cent level 
of confidence. In the case of the older control children, therefore, the 
tendency for longer residence to depress the IQ was not a significant one. 
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In the case of the older preschool childicn, t between the correlations —.38 
and —14 was 2 332, significant at the 5 per cent level of confidence, indicat¬ 
ing that there was a significant tendency for those with longer residence to 
take a position within the group equal to those with shorter residence 
The correlations of initial IQ with final IQ were somewhat higher for 
the older portion of the groups (.62 for control and .82 for picsehool) than 
for the total groups (.48 for control and .72 foi preschool). The older 
preschool children tended to be moie stable in IQ than the older control 
children { 82 vs .62), but the difference was not significant at the 5 per 
cent level of confidence, t being 1.378 Mean initial IQ’s were 82.9 for 
the older preschool children and 81.6 for the older cotitiol children 
When initial IQ was held constant, the relation of lcsidencc with final 
IQ for the oldci control children was —42 (significant at the 5 per cent 
level), while the corresponding coirelation for the older preschool childicn 
was positive ( 31) but not significant at the 5 pci cent level. The difference 
between the partial correlations for the older conttol children and the 
older preschool childien (—.42 and 31) was significant at the 1 per cent 
level Thus, within the oldci portion of the total group, contiol children 
of longer residence were lower in final IQ than other control children of 
equal initial IQ with shorter residence. Such was not the case for preschool 
children who showed a tendency (not significant) for those with longei 
residence to be higher in final IQ than others of equal initial IQ but shorter 
residence 

Combining residence and initial IQ into a multiple con elation with final 
IQ resulted in a correlation of .70 for the older contiol childicn, repre¬ 
senting some lncicase over the correlation between initial IQ alone and final 
IQ (.62). Foi the older pieschool children the addition of residence to 
initial IQ did not increase the correlation with final IQ, the respective 
corielations being 82 and .83, 


3. Concliiston 

The general conclusion from the comparisons of corielations on residence 
is that there were significant differences in trend of IQ change between 
control and preschool children, even when the preschool children were 
treated as an intact group without legard to internal differences in amount 
and percentage of preschool attendance. Since significant differences be¬ 
tween control and preschool childien were obtained \vhen the computations 
were restricted to children who were 30 months of age or older, Lt can be 
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concluded that the presence of childlen youngei than 30 months in the 
total group was not the crucial factor explaining the differences. 

4 Cortelaticns with 'Preschool Attendance 

Within the preschool group, correlations were computed between IQ 
and amount and consistency of preschool attendance. These coi relations, for 
the total preschool group (with the one child of 163 IQ omitted) and for 
the children 30 months of age or older, are presented in Table H 


TABLE 71 

Correlations on Preschool Attendance 



Total 

preschool 

N= 46 

Preschool children 
30 months of age 
or older 

A r =29 

Days attendance vs initial IQ 

— 29 

— 40 

Days attendance vs. final IQ 

— 07 

—* IS 

Initial IQ vs final IQ 

Days attendance va final IQ, with initial 

,72 * 

82 

IQ constant 

22 

33 

Per cent attendance vs initial IQ 

— 14 

— 12 

Per cent attendance vs final IQ 

Per cent attendance vs final IQ, with initial 

19 

— 01 

IQ constant 

42 

,16 

Days attendance and initial IQ vs final IQ 

74 

.84 

Per cent attendance and Initial IQ vs final IQ 

78 

83 


There was a negative relationship between daj^s of preschool attendance 
and initial IQ; for the total preschool group the correlation of —,29 was 
significant at the 5 per cent level, and for the older children the correlation 
of —.40 was also significant at the 5 per cent level. These correlations 
indicate that there was a tendency for the children with lower initial intelli¬ 
gence to be picsent more daj's in preschool than the chddien who were 
initially brighter This lclationship would be expected from the high cor¬ 
relation between residence and attendance (.93 for the total gioup and 
.99 for the older children) Final IQ showed a reduction in the negative 
relationship (reduced from —.29 to —.07 for the total gioup and —.40 
to —.15 for the older children) Neither cot relation with final IQ was 
significant at the 5 per cent level. 

When the t test for significance of change in correlation was applied it 
was found that the i eduction in negative correlation with days attendance 
from —,29 to —07 for the total preschool group was significant at the 5 
per cent level of confidence The obtained t was 2 060. The reduction in 
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negative correlation from —.40 to —.15 for the older preschool children 
was also significant at the 5 per cent level of confidence and nearly significant 
at the 2 per cent level. The, obtained t was 2.468, to be significant at the 2 
per cent level a t value of 2 479 is required. It can be concluded, therefore, 
that the preschool children with the greater amounts of pieschool attendance 
had significantly changed their IQ positions towards a higher status within 
the gioup 

When initial IQ was held constant, the correlations of pieschool attend¬ 
ance with final IQ were positive (.22 and ,33) but not significant at the 
5 per cent level From these partial coirelations it cannot he said that 
children with greater preschool attendance were higher In final IQ than 
children of equal Initial IQ and less attendance. 

Percentage of preschool attendance was not significantly related to initial 
IQ (—.14 and —12), noT to final IQ (.19 and —.01). The partial cor¬ 
relation of per cent attendance with final IQ when initial IQ was held con¬ 
stant was positive and significant at the 1 per cent level for the total group 
(r = .42), and was positive (.16) but not significant for the older portion 
of the group. The t test for significance of change in correlations reveals 
that the change in correlation of per cent attendance with IQ from — ,1.4 
on initial test to .19 on final test for the total group was significant at the 
1 per cent level of confidence, t being 3 222 These correlations indicate 
that children with greater regularity of attendance tended to become higher 
in IQ, The corresponding change for the older portion of the group from 
—.12 to —-.01 was not significant, / being 952 

The difference between the relationships with percentage of attendance 
for the total group and the older portion of the group was apparently caused 
by the fact that the children with low percentages of attendance w^re pre¬ 
ponderate^ younger children The total group therefore had a greater 
range of percentage. Of the 15 children in the total preschool group who 
were below 50 per cent attendance, 11 were less than 30 months of age 
on initial test. The range of per cent attendance for the children 30 months 
of age or older was from 44 per cent to 64 per cent, while for the children 
less than 30 months of age it was 10 per cent to 71 pej: cent; 86 per cent 
of the older children, but only 67 per cent of the total group, had attendance 
50 per cent or better. 

For the total group the multiple correlation of initial IQ and per cent 
attendance with final IQ represented a slight increase over the correlation 
of initial with final IQ (.78 was compared with .72); the addition of daj r s 
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attendance to initial IQ resulted in an increase of only ,02 points in the 
correlation ( 74 as compared with 72). For the older portion of the group 
there were changes of only ,01 and .02 points 

Fiom the correlations within the preschool group, it can be concluded 
that there were significant changes in relative IQ status associated with 
number of days of pieschool attendance and with degree of regularity of 
attendance The effect of regularity of attendance was more noticeable 
among the youngei children since most of the oldei children were quite 
legular in theiv attendance. 

F. Summary and Conclusions 

The purpose of this study was to present some new analyses of the data 
collected in an orphanage pieshhool piojcct on Binet IQ changes of children 
subjected to orphanage and orphanage-preschool environments. The new 
analyses utilized for each individual only his initial and terminal intelli¬ 
gence tests. 

The control gioup was composed of children of preschool age who lived 
in “cottages” under the supervision of untrained help, with a minimum of 
play materials and a minimum of contacts with adults, A modern nursery 
school staffed with trained teachers was available to the preschool children 
five daj's a week for several hours a day 

The preschool group consisted of 47 children with orphanage residence 
after the project staited varying from 77 to 970 days and with attendance 
in the orphanage preschool varying from 13 to 572 days The control group 
was composed of 44 children with residence after the project started varying 
fiom 110 to 972 days, all with zero days of preschool attendance. Initial 
ages of the preschool children ranged from 18 to 68 months and temrinal 
ages from 22 to 80 months; fot the control children the initial ages tanged 
from 17 to 69 months and the terminal ages from 22 to 82 months. Initial 
/Q’s of the preschool children ranged' from 65 to 163 and of the control 
children from 57 to 114, two of the preschool children were highei in IQ 
than any control child, but they remained in residence a shorter time than 
any control child, The mean initial IQ of the preschool children was 86 9 
and of the control childien 83 5. The respective mean initial ages were 40 3 
and 40.0 months 

Within the pieschool gioup there were several children who attended 
preschool less than 50 per cent of the calendar days and who therefore spent 
moie days in the control envuonment than in preschool 
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Analyses of variance on initial IQ and on final IQ weie made between 
control childien, preschool children with less than 50 per cent attendance, 
and preschool children with 50 per cent or better attendance in each of four 
residence divisions No significant differences were found witlnn residence 
divisions with respect to initial IQ's. Preschool and contiol children in the 
two shorter residence groups, 1-199 days and 200-399 days, did not diffei 
significantly in final IQ. However, in the residence gioup of 400-599 days 
there were significant differences in final IQ . The preschool childien with 
50 per cent or better attendance made a mean increase of 8.4 points in JQ, 
and were significantly higher in final IQ at the 5 pet cent level of confidence 
than the control children of comparable residence, who lost —1,0 point 
They were also significantly higher in final IQ at the 2 pei cent level of 
confidence than the preschool children with less regular attendance, who 
made a mean loss of —3.7 points in IQ. Control childien and preschool 
children with irregular attendance did not differ significantly, In the 
longest residence group, 600 or more days, there were only four preschool 
children; the preschool children gained 3.0 points in IQ while the 11 control 
children of similar residence lost —10 7 points. The difference in final IQ 
was 13 9 points, but due to the small number of cases, tilts difference was 
not statistically significant. 

Further analyses of vaiiance were made in winch the two shoitcr resi¬ 
dence divisions were combined and the two longer lesidencc divisions were 
combined, Within the combined shorter residence division no significant 
differences were revealed between preschool and control groups cither in 
initial IQ or final IQ. Within the combined longer lesidcncc division 
significant differences were obtained. The preschool childien. with 50 pel 
cent or better attendance made a mean gain of 6.8 points in IQ, as con¬ 
trasted with a mean loss of —6.1 points by the control children; then final 
IQ 's differed by 14.8 points The difference was significant at the 1 per 
cent level of confidence. The preschool children with irregular attendance 
occupied a position intermediate between the other two groups and did not 
differ significantly from either, 

It can be concluded from the analyses of variance that preschool children 
with regular attendance and in residence more than a year made significantly 
better progress in intelligence than children of equal initial intelligence in 
residence for a similar period who did not attend preschool, 

Correlations of residence with IQ showed significantly different trends 
in control and preschool groups, even when the preschool children were 
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treated as an intact gioup without legard to internal differences in amount 
and percentage of preschool attendance The general tendency of the control 
group was for longer residence to be associated with increasingly lowci IQ's 
Since significant differences m conelations were obtained also between pie- 
school and control gioups when the computations were restucted to children 
who were 30 months oi oldei, it can be concluded that the presence of 
children younger than 30 months in the total group was not the crucial 
factor explaining the differences 

Within the preschool gioup correlations were computed between IQ and 
amount and percentage of pieschool attendance Fiom these correlations it 
can be concluded that there weie significant changes in i dative IQ status 
associated with number of days of pieschool attendance and with regularity 
of pieschool attendance, The effect of legulanty was moic noticeable 
among the younger children since most of the older children were quite 
regular in their attendance 

The results of the le-analysis support the conclusions of the original 
monograph, (a) that the control environment pioduccd substantial losses in 
IQ when experienced for long penods, ( b ) that preschool education sup¬ 
plementing the contiol environment counteracted such losses, (c) that 
whether or not the pieschool environment produced gains depended upon 
the amount and consistency of pieschool attendance 
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A PRELIMINARY STUDY OF AUDITION IN THE 

WHITE RAT* 

Department of Psychology, Uuive/stty of A\iz qjui 


Allen T Dittmann 1 


The present experiment was designed for use as a basis for the study 
of the role of certain problems of audition in the .adaptive behavior of the 
white rat. It provides not only a means of determining how accurately the 
rat is able to localize sound but also a simple technique which might be 
used for training any animal to go toward noise to get food It was pat¬ 
terned after an expeiiment by Barber (1), which has received hut scant 
attention in reports of later workers—Muenzingcr and Gentry (5), 
Thuma (7), Pennington (6), and Henry (2)—probably because their work 
followed more closely the technique used by Hunter (3) in a more extensive • 
series of experiments. The findings of the present experiment relative to 
sound localization per ye however, were never intended to constitute the 
end of the work, the main purpose having been the laying of groundwork 
for later experimentation in audition in animals, a field which has not yet 
been too thoroughly investigated, Also at least one unforeseen problem which 
warrants further investigation, that of orientation of the animal with the 
experimental situation, has arisen in the course of the work 

Barber used an eight-sided box in her experiment, much like that shown 
in Figure 1. The sides of the box were marked off into sections so that there 
were 32 side-sections around the perimeter of the box, behind any one of 
which the stimulus could be produced Food was placed on the top edge 
of the side at the stimulus section, forcing the animals to stand up to 
take the food, thereby indicating more accurately the side-section where the 
sound had been localized 

The stimulus used most often in Barber's experiment was the tapping 
of a pencil on a ring of lath-sized wood placed around the outside of the 
box and supported separately She also used, as stimulus, taps on a tuning- 
fork resonator, taps on the tuning fork itself, and the sound from an 

♦Received in the Editorial Office on March 2, 1943. 
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FIGURE 1 

Tjic Apparatus with Clicker and Food Arranged for. a Trial with Side Section 

No 23 as the Stimulus Section 

organ pipe She found that the animals responded accurately and very 
quickly, that is, in from 40 to 136 trials, to noise stimuli, but that they 
failed to respond to pure tones or nearly pure tones 

Apparatus and Procedure 

In Figure 1 a photograph of the apparatus used in the present expciiment 
is shown. The box was of the same diameter as Barber’s, 20 incites The 
height of the sides was 5 5/8 inches as conti asted with 7 7/8 inches in 
Barber's apparatus, since pielimmaiy work showed that the animals used 
here, being rather young at the beginning of the experiment, could not 

easily stand up very high The sides, made of 3-ply wood, wcie connected 

by columns of 2 by 4 inch yellow pine into which V's of 135 degrees had 

been cut to form corners. The floor was of 1 inch white pine in two sec¬ 

tions, each 10 inches wide, do welled and glued together The whole appara¬ 
tus was painted black There weic 24 side-sections marked off instead 
of 32 as Barber used, since the animals in Barber's experiment were not 
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capable of coricctly localizing one out of 32 sound spots, and since it 
was oiiginally thought that scoring would be made easier with fewer sec¬ 
tions Sixteen floor sections were also painted and lctteied, to piovidc a 
means of recording the animal's route from the start of the trial until the 
food had eventually been found. 

The stimulus used in the present experiment was the sound of a buz¬ 
zer shorted oft so that it would produce a click This mechanism was 
mounted on a wood stand four inches high, and opciatcd by batteries m 
series with a door-bell push button which always remained in the same 
place on the table, A good pinna leflex indicated that the sound was easy 
for the animals to hear. Sponge lubber cushions weie cemented to the 
bottom of the stand to eliminate possible tactual cues from vibrations which 
might come through the table and floor of the box 

The incentive used throughout the expeiimcnt was food, in this case 
small pellets of bran, dned milk, and meat sciaps, mashed flat, and about 
as wide as tile 3-ply edge of the sides of the box. One pellet was placed 
m the stimulus section, and one'in each of the adjoining sections, so that 
the animals would also have lewaid foi trials veiy ncaily coircct An 
attempt was made to keep the motivation strong by regulating the animals* 
regular feedings so that they would lose weight slightly, about 1/2 gram 
a day, during the course of the experiment Those which lost more than 
two grams weie isolated and fed additional pellets. 

Originally five female albino iat$, all 14 weeks old at the beginning 
of the experiment and all but one littei mates, wetc to be used as sub¬ 
jects One animal, however, had to be discaided very early in the experi¬ 
ment, because it would not take the food pellets offered as reward for the 
tiials. 

Before the expeiiment piopei was begun thcie was a preliminary period 
dunng which the animals were allowed to become familiar with the appara¬ 
tus Foi five days the animals weie placed in the box and left for increas¬ 
ing lengths of time, two hours the first two days, and five houis the last 
three On all five clays they weie fed in the box. 

During the fiist nine days of the experiment the proccduie was some¬ 
what diffeient fiom that of the remaindei of the time At fiist an animal 
was placed in the center of the floor of the box and the stimulus begun 
immediately The animal’s course of tiavcl was then traced by noting 
down the flooi-sections over which it went and the side-sections wheie it 
stood up during the entire trial The alteiation in procedure came about 
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as a result of the tendency of the animals to go directly to that ride of 
the box toward which their heads were pointed when they were released, 
to run around neivously for a few seconds, and to stand up at several side- 
sections in rapid succession before choosing the conect one. The experi¬ 
menter thought that this short period of nervousness might have been 
caused mainly by his handling the animals between trials and by the 
sudden change on being placed in the apparatus, and that all of this might 
have been aggravated by the sound of the stimulus On the tenth day, 
then, animal No, 3 was allowed on its fouith trial to go to the side of 
the box, put its paws up on the edge, to calm down aftei being handled 
by the experimenter, to "become oriented’ 1 within the apparatus, before the 
stimulus was begun The animal went almost directly toward the sound 
Continuing in this manner it was found that the response of the other 
animals was the same, and consequently the procedure was permanently 
changed. 

Four successive trials a day were given each animal, after which it was 
fed in a feeding cage. The sequence of side-sections behind which the 
stimulus was to he sounded was the same for all animals, and was ar¬ 
ranged in random order, care being taken, however, that no one side* 
section be the stimulus section more than once in four or five days. Before 
each animal's trials for the day the clicker and food were arranged for 
the first trial. An animal was taken from the home cage, placed in the 
center of the box, and allowed to become oriented for 5 or 10 seconds 
(more active animals requiied more time, while those which appeared 
frightened needed almost none). The stimulus was then given, at a rate 
of about one click per second, and the animals route from that time until 
the food was finally found was noted down, no matter how many errors 
were made in the meantime. After it had found the food and eaten it, the 
rat was picked up and placed on the experimenter's arm while he placed 
the food and dicker in position foi the next trial 

The trials were scored in terms of per cent error. Since there were 24 
side-sections to the box, arranged roughly in a circle, if the first side-sec¬ 
tion at which the rat stood up were diametrically opposite the correct one, 
that trial would be twelve sections off, or 100 per cent in error. For 
example, if the clicker were put behind section No. 23 (as it is in Figure 1), 
and the first side-section at which the animal stood up after the stimulus 
was begun were No 11, that trial would be counted 100 per cent error 
Therefore, if the animal were one section off the error would be 1/12 
of 100 per cent, or about 8 per cent, and so forth 
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Results and Conclusions 

The accompanying graphs, Figures 2 and 3, g,ye the results in terms of 



FIGURE 2 

The Average of the Four Trials Each of Four Animals for Each Day in 

Terms of Per Cent Error (The ordinate refers to per cent error, and the abscissa 
rerers to the days. —indicates first day of change of technique-) 

per cent error. Figure 2 shows the average of the trials of all four animals 
for each day; the curve has been arithmetically smoothed (by averaging 
for any given day the percentages of that day plus those of the previous 
and subsequent days, weighting the original day by doubling its percent¬ 
age) to show any general tendencies Figure 2 shows the individual learn¬ 
ing curves of each of the four animals 

Actually there are twice as many curves in each of these figures as 
are represented, since the curves for the first nine days of the experiment 
are quite diffcient from those of the'subsequent days There are several fac¬ 
tors to which this abrupt change mav be attributed. The most obvious 
explanation is the concurrent change in procedure, in which "orientation” 
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Individual Learning Curves or the Four Animals (The ordinates refer to per 
cent en - OT > and the abscissae rc fer to days —indicates the first dav of change ot 
technique ) 

was introduced, But it might be said that such a diop in the cuivcs could 
have occurred even, if the procedure had not been changed Futthei motwa- 
- tion might have been progressively enhanced by the steady decicasc in weight 
of the animals Only fuither experimentation can indicate conclusively 
which of these explanations is the correct one Still it seems highly un¬ 
likely that the changed conditions of the experimental technique, and con¬ 
sequently of the entne situation, had nothing to do with the sudden and 
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permanent drop in the learning cuives. The animals furthcrmoie showed, 
an immediate change in behavior, which may be most easily expressed in 
terms of the time they took for the trials Whereas before the tenth day 
it took as much as an hour and a quarter to run four rats through only 
four trials apiece, after the tenth day the time was never more than 45 
minutes, often as little as 35 

To exclude the possibility that the animals were responding to the 
sight or smell of the food on the edge of the box rather than to the sound 
of the dicker, a simple control was run On the 22nd and 24th days of 
the experiment each animal was gLven two tuals (the 2nd and 4th) with 
no food on the edge of the box After the localization the animals were 
immediately picked up and given reward in the experimenters hand On 
these control tiials it was found that the average crroi was only 10 per 
cent On the 22nd day the percentages of ctror wcie 10 with the food, 8 
without, on the 24th day they weie 14 with food and 13 without This 
control demonstrates that neither sight nor smell, noi any combination of 
these, was essential to the accuracy of the perfotmance 

From the icsults shown above and in Figures 2 and 3 it may be con¬ 
cluded that in a situation similar to Barber’s (1) the white rat is able to 
localize the sound of a click with an error of something less than 13 per 
cent, Individual learning curves pieseitted (Figure 3) indicate that the 
individual animals’ learning was not basically different from that of the 
average of all of them This accuracy may be attained in as few as 48 trials 
by some animals Owing to the change in procedure of the tenth day, which 
was immediately followed by far more accurate performance, it is felt that 
far fewer trials would have been required if the altered procedure had been 
used fiom the beginning of the experiment. This would seem to sup¬ 
port one of Thuma’s (7) findings, that while in one situation no results 
could be elicited, in another situation, outwardly not greatly different, the 
resuLts were positive. In a tone-silence discrimination there was no indica¬ 
tion of learning until the animals weie forced by a slight change in the 
apparatus to hesitate a moment before making the choice 

Suggestions for Further Work 

1. Fiist a few mechanical changes in the apparatus have suggested them¬ 
selves * 

a A lelease cage in the center of the box would force the animals 
to hesitate longei before starting for the food, and might thereby in¬ 
crease the learning speed. 
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b The sides of the to might be slightly higher, making the animal 
stand straighter while getting the food, and making it possible to tell 
more exactly where the sound had been localized* Zf more accuracy could 
be provided in this way more side sections could be added, increasing the 
fineness and reliability of the scoring. 

2, The stimulus used may not have been one which was very natural 
to the animals. Katz (4, pp, 7-110), reports experiments in sound localiza¬ 
tion in which a cageful of live, active mice had to be used as stimulus for 
cats, clucking mother hens for baby chicks, etc., stnee these animals would 
not respond to common laboratory sound producers as buzzers and clickers, 
It is conceivable that with some other stimulus rats could be made to de¬ 
monstrate then abilities m sound localization to better advantage than the 
above results might seem to indicate, It may also he that in larger apparatus, 
even an out of doors plot of grass 20 feet wide instead of 20 inches, greater 
accuracy might be brought to light 

3. The whole question of 'orientation/* or whatever psychological 
phenomenon it was which altered the course of the learning curves so 
significantly, has been at most posed here. Fuither experimentation is neces¬ 
sary in which the second procedure of the present experiment is used from 
the start Controls could then be exercised in which the original procedure 
is introduced later m the experiment, with some animals continuing on 
With the “orientation" procedure. Other trials should be run in which the 
beginning procedure of the present experiment is used throughout in order 
to discover if learning could ever be evidenced by this method, For these, 
as well as for any further experiments, of course, it is imperative that greater 
numbers of animais be used if quantitative results of any reliability are 
desired 
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THE INHERITANCE OF SHYNESS IN DOGS* 

Brandon Slate School, Brandon, Vermont 


Frederick C Thorne, M D. 


In evaluating the results from experiments on amoiaL behavior, it is par¬ 
ticularly impoitant to study the psychological characteristics of the experi¬ 
mental animals in order to determine whether they constitute a leprescnta- 
tive sample of the species as a whole This is particularly important m the 
case of laboratory animals which are obtained from the city pound or 
bought cheaply because of some outstanding imperfection and which are 
therefore utilized in animal experiments because of their unsuitability for 
anything else. 

In a previous experiment (1) on appioach and withdrawal behavior in 
a group of 300 dogs, studied at the Cornell University Experimental Mor¬ 
phology Station, 1 it was discovered that about 25 per cent of the animals 
showed varying degrees of unfriendliness which was not modified by attempts 
at taming carried out over a 30-day experimental period These animals 
showed a persistent fear response which was interpreted as being hereditary, 
since it was observed soon after birth before opportunityTor learning and 
also because it was not modified by a variety of incentives to he friendly 

Since publication of the original data, information has become available 
concerning the breed and genetic relationships of the animals studied in the 
experiment. The experimental animals consisted of ( a ) a group of pure¬ 
bred dogs purchased from various sources for the purpose of establishing 
groups representative of the various morphological types, and (Z>) groups 
of hybnd animals obtained by crossing various moiphoiogical types among 
the puic-bicd dogs The classification of breeds studied in this experiment is 
presented in Table 1. 

The original expenmental group consisted of 181 dogs, but three animals 
died and are not included in the final report Eighty-two or 46 per cent of 
the 178 expei imcntal animals showed consistent withdrawal behavior which 

* Accepted foi publication by C J, Warden of the Editorial Board, and received 
in the Editorial Office on March 11, 1943. 

^Acknowledgment is given to the Department of Anatomy, Cornell Medical Col¬ 
lege, for permitting study add publication of the data gathered by the late Dr, Charles 
R, Stockard 
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TABLE 1 

Showing the Breed and Hybrid Type or 181 Animals Investigated in an Experi¬ 
ment on Shyness in Docs at the Cornell University 
Experimental Morphology Station 


Pure bred types 


Hybrid types 


Bassett Hound 

4 animals 

Bassctt-Shepherd 

15 animals 

Bloodhound 

1 

Bassctt-E. Bull 

19 

Boston Bull 

2 

Bassett-Dachshund 

15 

English Bull 

3 

Bnssett-Saloukl 

11 

Cocker Spaniel 

3 

Dnchsliund-B russets 

7 

Dachshund 

5 

Dachshund-B. Bull 

11 

Great Dane 

1 

Dachshund-Peke 

2 

Labrador Husky 

I 

Dachshund-Cocker 

11 

Pekinese 

4 

Gt Dnne-St Bernard 

17 

Pomeranian 

4 

Gt Dane-Bloodhound 

1 

St, Bernard 

1 

Labrador-Chow 

3 

Salouki 

2 

G. Shepherd-E Bull 

1 

English Setter 

2 

Sidouki-Peke 

% 

German Shepherd 

7 

Pomernman-Peke 

3 



Bull Terrier-Basselt 

3 



Salouki-BnsseltXSalmiki f v 

6 



PekeTomeratiinn XPeke / t 

3 



Bassett-BaasettXShepherd f l 

1 



E. Bull-E. Bull X Shepherd j x 

8 



E. Eull-E BullXShcpherd f x 

2 


was unmodified by incentives to taming. Of the 82 shy animals, genetic 
analysis revealed that 43 or 52 per cent were descendants of a single Bassett 
bitch named Paula who was extremely shy and known as a bad ff fear-biter." 
In spite of her extremely fearful and generally undesirable social behavior, 
this animal was extensively crossbred with other morphological types because 
of her great fecundity. 

An analysis of the genetic records indicates that this Bassett bitch was 
successively mated with a Salouki, a Dachshund, an English bull, and a 
German Shepherd. In each case the male animals were considered to be 
normal friendly dogs who had never shown excessive shyness or withdrawal 
behavior The offspring of these various matings are graphically tabulated 
in Figure 1 together with notations from the experimental records indicating 
whether each animal was rated as being friendly or shy, In several instances 
siblings in the second generation were mated, and in two instances the / 2 
animals were mated with unrelated animals of the same breed. It is un¬ 
fortunate that all members of the various litters could not be included in 
the chart, but they had been disposed of before the experiment began. 

The original litter obtained by crossing the shy Bassett bitch with a 
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BASSETT HOUND - SALOUKI 



BASSETT HOUND - DACHSHUND 


Paula —■—- 

♦ _ 

-□ 

■VHUi 



0 

— - 

rTTT.T.WTT 



BASSETT HOUND - ENGLISH BULL 



BASSETT HOUND - GERMAN SHEPARD 


Paula 



£ i-p-a 


i 


FIGURE 1 

Showing th,b Family Taees Resulting from Successive Matings of a Shy, Fear- 
Biting Bassett Hound (Paula) with Normal Males of Four 
Different Pure-Bred Types 

(Shy animals are represented in black symbols and friendly animals with white 

Symbols.) 
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friendly Salouki yielded six pups all of whom became exceedingly shy dogs. 
Three matings of shy fi animals produced U pups all of wham wcie shy 
Another mating of a shy fi male with a fiiendly female Salouki produced ,i 
litter of four all of whom weic shy All of the Bassett-Saloula hybrid ani¬ 
mals were exceedingly shy, unfriendly, and geneinlly unsatisfactory as pets, 

The httci resulting from the Bassett-Dachshund mating contained two 
fiiendly females and one shy male. This male was mated with each of the 
friendly females and 7 out of the 10 pups fiom the two litteis wcie shy 
unfriendly dogs 

The mating between Paula and a fiiendly male English Bull resulted 
in a litter containing two shy females and one shy male out of nine pups. 
Two matings between shy and friendly fi animals resulted in thice shy pups. 
One mating between the shy brothei and sister produced an unfucndly pup, 
while another mating between two fiiendly dogs lesultcd in thice shy pups 
The original litter from the Bassett-German Shepherd mating contained 
one shy female and two friendly males. One mating between the shy female 
and one of her friendly brothers resulted in a litter of six pups three of 
whom were shy animals 

Discussion 

It is now apparent that the high peiccntnge (46 per cent) of shy urn 
friendly animals encountered in the expeiimcntal group of 178 dogs was 
directly caused by the use of a shy feai-biter (Paula) as one of the princi¬ 
pal breeding animals from which the various hybrid stiains forming the 
colony were obtained Fifty-nine descendants of the shy Bassett hound 
(Paula) were traced and studied and 43 were shy unfriendly animals while 
16 were fiiendly and good-tempered. Although shy animals weie encoun¬ 
tered in other pure and hybrid types, in no other instance was there such 
striking evidence of the hereditary transmission of a psychological tiait One 
of the pure-bred Dachshunds was an extremely shy animal and this trait 
appeared in seven descendants but not in such an impressive degice 

It is fortunate that this experimental group of animals was originally 
bred for the study of the inheritance of morphological characteristics rather 
than for purely psychological studies. While the picsence of an abnormally 
high percentage of shy animals probably had no appreciable effect on the 
morphological investigations, this atypical sampling might intioduce an im¬ 
portant erroi in studies of physiological tiaits. It seems important to em¬ 
phasize that great care should be taken in the selection of brood animals 
from winch the experimental gioups are deiived 
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Unfortunately it is not possible to reach definite conclusions concerning 
the inheritance of shyness in dogs fiom this study, because of the fact that 
complete recoids were not available concerning all the members of the vari¬ 
ous litters Some members of the litteis weic assigned to other experi¬ 
ments or had been disposed of befoie the experiment began so that it was 
not possible to include all tile members of all the litteis in the study. No 
attempt has been made therefoie to analyze the data quantitatively The 
incidence of such a high percentage of shy unfriendly animals among the 
descendants of Paula suggests that the trait is a dominant charactemtic 
Undei normal biological conditions, the extremely shy animal or fear-biter 
does not survive as effectively as the more friendly animal and tins is a pos¬ 
sible explanation why such animals do not exist in laigei proportion in a 
normal canine population. 

Summary 

Analysis of the genetic data concerning an experimental group of 178 
clogs, used in a study of approach and withdrawal behavior, reveals that 
a sampling error was lcsponsible for the abnormally high percentage of shy 
animals lepoited in the expeiiment Of 82 shy animals, +3 oi 52 per cent were 
descendants of an exceedingly shy Bassett hound who was known as a fcai- 
biter. Fifty-nine descendants of this shy dog were traced and 43 or 73 per 
cent weie also shy unfriendly animals, It is suggested that this excessive 
shyness is caused by the inheritance of a dominant characteristic and is thcie- 
fore unsusceptible to modification through learning and tiaiming 
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INFANT LEARNING AS A DEVELOPMENTAL INDEX* 
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Department of Psychology, Northwestern University 


John J. B Morgan and Sarah S Morgan 


The experimental work to be reported in this paper is based on the 
hypothesis that as a child matures he becomes competent to learn tasks of 
increasing complexity. If this hypothesis is valid, and if it were possible to 
evolve a senes of learning problems which were graded according to com¬ 
plexity, this series could be used as a developmental scale. By means of it 
one could determine the stage of development of any given child, and it 
would also be possible to follow a particular child in order to determine 
whether he was processing as he should. 

This goal of a series of graded learning problems can be reached only 
by carefully working out each problem which may later find a place on 
such a scale. We believe we have found one such problem; it cannot normally 
be learned by an infant who is less than 54 days of age and is normally 
learned by infants who are older than 65 days Other learning situations 
are being studied, some harder than this one and some easier. Whether 
they turn out to give results which are as clear-cut as the one to be re¬ 
ported in this paper remains to be seen. The work is being done at The 
, Cradle in Evanston and we are very grateful to The Cradle Society for 
permitting us to do this work under conditions which are so ideal. 

The lesson which we set for the infant to learn was to react to a specific 
visual stimulus by winking A puff of air was used as the unconditioned 
stimulus to produce an eye wink, The conditioned stimulus, to which the 
infant was to learn to respond, was the movement of the hand, which held 
the bulb used to produce the air puff, into position in front of the infant’s 
face. 

Before beginning the experiment, it was necessary to determine whether 
the child already had learned to respond to the visual stimulus by winking 
and whether he would invariably wink when stimulated by the puff of air. 

Each infant used in the preliminary experiments was given a series of 
50 visual presentations of the hand containing the bulb without any puff. 
The average number of winks which coincided with the movement of 
the hand to position before the face was 4 in a scries of 50. 

♦Received in the Editorial Office on March 19, 19+3. 
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Each infant used in the prclimmaiy experiments was, likewise, given 
a senes of 50 puffs of aii diictted into the eye* The puff was delivered by 
squeezing a baby syiinge held in the band The air did not stnke the 
face at exactly the same spot each time but the puff was given as unifoimly 
as could be done, Every child icsponded mvaiinbly to cadi puff of aii by 
winking his eyes* The icsponse was not limited to a wink, however, In most 
cases there wcie other activities which vaued fioin infant to infant They 
included gasping, turning the head to one side, ictracting the head, waving 
the arms, kicking the legs, stiffening the body, cooing on the pait of some 
of the older ones, and secondary smiling as the infant i el axed fiom the 
tension produced by the stimulation of the air puff 

Most of the infants seemed to enjoy the whole pioccdujc, and those 
who learned the lesson were inclined to smile aftci each 1 espouse, One 
got the impression that they wcie having a good time, AVc believe that this 
last factot is a significant one in infant icscaich* While it is important 
to use a stimulus which is adequate to produce the dcsiicd 1 espouse, it 
is also important that the infant be not m Stated by it, that is, if learning 
ib the dcsiied goal 

Befoic we began the planned series of experiments, n considciablc amount 
of exploratory work was ncccssaiy. At first this consisted of landom trials 
with infants of varying ages From these wc gathered the impression, vague 
as it was, that infants below the age of 45 davs did not succeed vciy well 
m learning to wink to the visual stimulus alone, and it seemed that infants 
over 70 days of age learned the lesson very readily. It was decided to be¬ 
gin with «ome infants at the lowd range and to follow them thiough by 
daily tests until they did Icain. 

Preliminary Experiments 

Eight infants wetc used for these longitudinal studies. Each was tested 
over a period of davs Some of the senes are incomplete and, for that leason, 
the validity of the work should not stand or fall on the basis of these pie- 
liminary results. They ate presented in some detail because they are sug¬ 
gestive, they confirm our later results, and they pointed the way to important 
changes in procedure winch we adopted in the mam experiment. 

The method used was to bring the bulb into position before the infant’s 
face and to pioduce the puff immediately Ten paired presentations were 
given in a series and then a test was given, consisting of a visual picsenta- 
tion of the bulb without the puff of air 
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Conditioning of Infants of Different Aces to Visual Stimulus* 
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The results of these preliminary experimenta are shown in Table 1, For 
each of the eight infants arc given the number of correct tests passed on 
each day, the number of scries given on that day, and the percentage of 
tests passed. The percentages from this table are shown in scatter form in 
Table 2 

TABLE 2 


ScAlTLRORAM OF PERCENTAGES FROM TADLB 1 


Percentage 

Ages in days 

45 46 47 48 49 50 51 52 53 5+ 55 56 

57 

58 
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60 61 62 63 64 

100 
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55-59 






50-54 



1 



45-59 






40-44 

I 1 

2 


l 

l 

35-59 






30-34 

1 

1 



1 

25-29 





1 

20-24 

l 1 





15-19 

l 





10-1+ 

1 1 




l 

5-9 

2 1 



\ 


0-4 

11111 112 1 

I 


l 



These results suggest that the period between 50 and 60 days of age 
marks a critical change in the ability of these infants to learn the condi¬ 
tioned wink reaction as set up in this particular experiment The writers 
also got the impression, which seems to be borne out by the figures, that if 
a particular child was not mature enough (or incompetent) to learn the 
task involved in the experiment, extensive practice could not wholly make 
up for such inability. For example, Infants B , C, and G learned quickly; 
whereas Infant H did not appear to learn at all before the age of 54 days, 
and not too quickly after that time up to 64 days of age. If practice were 
sufficient to overcome incompetence, this infant should have learned much 
more quickly than he did, for he was given 2110 paired presentations before 
he gave one coircct reaction to the test. In all he was given 4760 paired 
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presentations and, even so, was not very superior in his learning. These 
combined findings suggest that at least thiee factors operate in producing 
these results, namely maturity, inherent ability, and practice. 

Furthermore, the experimenters derived some suggestions as to procedure 
which are not revealed by the figures presented, but which came from qualita¬ 
tive observations of the infants. It was noticed that, as the infant learned to 
wink to the visual presentation of the hand holding the bulb, he would 
anticipate the puff by various signs, even though the attempt was made to 
give the puff as soon as the hand came into position before the infant’s face. 
These anticipatory reactions told us clearly that the infant was learning his 
lesson. Consequently, a few cases (not presented in our tables) were tried 
m which the interval between the visual presentation and the puff was 
lengthened This procedute seemed so much more effective that it was used 
in later experiments. 

Main Experiment 

In order to determine whether the ability to learn to respond to the visual 
presentation of the hand containing the bulb was dependent upon matura¬ 
tion, it was decided to test a number of infants, using each infant on only 
one day, and at such ages that they ranged from a point well below the 
critical area of 50 to 60 days to another point well above this area. Forty- 
two infants were used in this series. 

In each instance, a senes of 10 visual presentations of the hand containing 
the bulb was given before the experiment in order to determine whether the 
infant was already conditioned to react to such a stimulus by winking, In 
a few cases, the first appearance of the hand produced a wink, but suc¬ 
ceeding ones failed to do so. That is to say, the results obtained from this 
preliminary check showed that the conditioning from later training cannot 
be explained on the basis of a response already established. 

The procedme for this experiment was as follows: The bulb was shown 
on a mental count of one by the examiner, held in position before the in¬ 
fant’s face during the count of two, and squeezed on the count of three 
After a number of infants had been tested the examiner checked his speed 
of counting with a rpetronome and found it to be about the rate of 100 per 
minute. This made the average interval between the visual presentation 
and the puff 1 8 seconds. 

It might be pointed out that tins procedure was quite similar to the 
well-known prompting method of learning. The blub was brought into posi¬ 
tion, the infant allowed an interval of 1,8 seconds to indicate whether or 
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not he knew what to do (to wink); and whether he winked 01 not, he was 
prompted, that is, given the stimulus to make him wink. If he had anti¬ 
cipated the puff by winking, the puff was a sort of corroboration. “Yes, you 
did the right thing.” If he did not anticipate the puff by a wink, he was 
given the answer—the puff made him wink, 

The interval between presentations was about five seconds This was 
not kept rigid because the infants vaiied in their readiness to respond, and 
in the time it took them to lecovcr from the puff Some were placid and 
made few acccssoiy movements. Otheis wcic excitable and it took longer 
for them to subside aftci each puff. 

The training with each infant was continued until the infant gave 10 
successive winks to the visual stimulus before receiving the puff of air, or 
until he was given over 100 picscntations. In computing the results, it was 
decided to use another critenon foi success than a run of 10 conditioned 
winks without error. It was found that even an infant who learned very 
quickly might momentaiily have his attention diverted and fail to respond. 
Consequently it was decided to use the following standard: Whenever the 
infant succeeded in giving eight winks in any 10 successive presentations, 
the numbci of the last trial of such a series was used as his score For ex¬ 
ample (letting x indicate failure and p indicate a conditioned wink), sup¬ 
pose an infant's jecord was as follows, the numbcis indicating the sequence 
of trials* 1, 2 v, 3 x, 4 pj 5 .v, 6 /», 7 p, 8 p } 9 10 p, 11 p> 12 p 1 IS p, 14 p, 

15 p, 1 6pj 17 p, 18 p, 19 p If wc used 10 umntcnupted winks for a crite¬ 
rion, the scoie for this infant would be 19,* whereas wc used a criterion 
of eight successes in a scries of 10 giving this child a score of 13 This 
ciitcnon enabled in to pick successfully the infant who could learn, and 
avoided erratic scores sucli as might occur because of sonic chance dis¬ 
turbance 

The results for this series of experiments me given in Table 3 Scores 
arc plotted against age In oidci to get die pass and fail scoies in the last 
two columns of this table, we set up the standard that an infant must 
learn the lesson assigned in this experiment in less than 100 presentations 

It will be noticed that no infant of 53 days of age oi yoimgei passed, 
whereas only one infant 66 days of age or older failed. 

Discussion 

From these results, it seems to be clear that maturation is an important 
factoi in determining the ability of an infant to learn the simple conditioned 
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TABLE 3 


SCATTERGRAM Of SCORES MADE BY INFANTS OF DIFFERENT AGES ON LEARNING TEST* 
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100-104 

95-99 

90-94 

85-89 

80-84 
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65-69 
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55-59 
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40-4+ 
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1 1 1 
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5 1 5 

1 1 
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*The score was determined as follows When the child responded to the visual stimulus 
befoie the puff was given for 8 stimulations in any 10 successive paired presentations, his 
score was the total presentations that had been given. Any infant who did not meet this 
requirement in 100 presentations was considered to have failed 

9 


reaction as set up in this experiment In the normal child, wc can infer 
that the transition from incapacity to ability is between the ages of 54 and 
65 days. Wc should be inclined to say that if an infant is able to meet our 
criterion before 54 days of age, he thereby shows signs of being precocious; 
if he is unable to meet our criterion when older than 65 days of age, he 
thereby shows signs of being retarded 

The nature of such precocity or retardation we are not prepared to state. 
At least three factors could contribute’ physiological maturation, sensory 
acuity, and intelligence. However, even though the causes of individual 
variability cannot be specified, it seems valuable to have an index of normal 
progress. 

In the case of the one infant who failed to meet our criterion, an in¬ 
teresting group of speculations arose, This child was a perfect physical 
specimen. She was pretty, had large eyes, an appealing smile, and would have 
seemed intelligent to any casual observer She was not placed for adoption, 
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but was returned to her natural paients. She was followed for a longer 
period of time than the othei infants and finally, at 127 days of age was 
able to learn our lesson. Bcfoie that time she reacted to our experiment 
in a mannei quite similar to the reactions of much younger infants. When 
the bulb was biought before her eyes, she fixated on it and opened her eyes 
wider, but did not wink till the puff was given She worked just like a 
machine If regularity and uniformity of performance wcie to be used as 
a ciiteiion of intelligence, she would have been a genius But such is not 
the case. The intelligent infant shows variability and changes his perform¬ 
ance to such a degree that he can modify his actions with experience, select¬ 
ing the better responses and eliminating the inferior ones. 

In short, wc believe that an intelligence factor enters into this situation 
as well as a maturation factor, We aie inclined, to believe‘that, before a cer¬ 
tain stage of maturation has been reached, the infant is incompetent to learn 
the lesson involved in our experiment, but that, when he docs not learn 
it after he is physically mature enough to do so, such failure may be an 
index of inferior intelligence This is advanced as a hypothesis for which 
we have inadequate evidence This infant was given a Cattell test at five 
months of age and, according to it, had an IQ of 76 This is suggestive but 
is not sufficient to settle the point at issue, If a numbci of deviates, both 
precocious infants and retarded ones, according to the conditioned wink 
reaction criterion established by tins experiment, are followed for a period 
of years, we may be able- to verify or to icpudiate this hypothesis, 

Summary 

Fifty infants at The Cradle in Evanston wcie given paired picscntntions 
of a visual stimulus and a puff of air in order to determine the age at which 
they became competent to learn a conditioned wink reaction to the visual 
stimulation, and to discover other factors than maturation which might 
contribute to such learning. 

There is clear-cut evidence that the normal infant cannot learn this con¬ 
ditioned reaction before the age of 54 days, and that the normal child of over 
65 days of age can learn it 

There is some evidence to suggest that if the infant is not prepared to 
learn this conditioned reaction, excessive drill is not very effective in teaching 
it to him. 

There is also the suggestion, still to be tested, that failure to learn this 
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conditioned leaction, by an infant who is physically mature enough to do so, 
may be an indication of intellectual ictardation or lack of intelligence* 

i 
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AGE DIFFERENCES IN RELIGIOUS BELIEFS AND PROBLEMS 

DURING ADOLESCENCE* 

School of Education, Syracuse University, and Gaucher College 


Raymond G Kuhlen and Martha Arnold 


Problems in the icalm of values, philosophy of life, and religion have long 
been considered a major aiea of adjustment confronting adolescents. Marked 
changes in religious views are assumed to occur and many crucial problems 
to arise At the college level it has been fairly well demonstrated that, on 
the average, profound change docs not occur* That seniors are only slightly 
more liberal in outlook than freshmen has been demonstrated in studies by 
Katz and Allport (5), Dudycha (3), and others However, adequate evi¬ 
dence indicating age diffeiences in beliefs held and problems faced during the 
adolescent penod is not available for ages below college. Dimock, who has 
leported one study of younger adolescents, concludes that his data reveal 
"the relatively static nature of religious ideas of the adolescent during the 
four-year period (12-16) encompassed by this study," thus apparently con¬ 
tradicting popular opinion (1, 2, p. 168) It is probable, however, that the 
type of analysis followed by Dimock in his lcsearch has obscured a number 
of trends, 1 and his data can hardly be accepted as evidence demonstrating 
religious ideas not to change during adolescence 
The research summauzed in the piesent paper was an attempt to explore 
the nature of religious beliefs held during the adolescent period, and to test 
by at least one type of evidence the hypothesis that adolescence is a period 
of increasing lcligious problems. It differs fiom other investigations in that 
the results have been analyzed both with respect to specific problems faced 
and beliefs held, and with respect to relative age periods during adolescence, 
thus providing an age perspective in which to view such specific changes as 
might occur 

Procedure 

A questionnaire was piepaied which listed 52 statements representing vari- 
*Received in the Editorial Office on March 22, 1943 

^ee the "Discussion 15 section of this paper for a further elaboration of this point 
Franzblau (4) has shown that beliefs of Jewish adolescents become mare libera! 
with increased nge, and MacLean (6) has presented data indicating the percentage 
of children of adolescent years who hold certain specific beliefs 
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ous religious beliefs (sample statements are contained in Table 2) which 
were to be marked accoiding to whethci the subject 1 'believed” the state¬ 
ment, did “not believe” the statement, or did not know whether he believed 
it or not but had "wondered about” it. A second part of the questionnaire 
listed 18 problems of a religious soit 2 with dilections asking the subject to 
circle an “AT," an ” or an “(7” depending upon whether he felt that a 
particular problem troubled or bothered him “never,” 1 ‘sometimes,” oi 
“often” 

Responses fiom 547 sixth, ninth, and twelfth graders weie obtained. The 
exact number of subjects and the mean age of each grade group are con¬ 
tained in Table 1 The significance of the use of these thiee grade groups 

TABLE 1 


Number or Cases, Mean Ace, and Standard Deviation in Years of Groups Studied 


Grade 

N 

Boys 
Mn, Age 

SD 

N 

Girls 

Mn Age 

SD 

Tota 1 

No 


6 

80 

12 4 

12 

94 



174 


9 

128 

15.2 

10 

115 

14 9 1 


243 


12 

49 

18 1 

08 

81 

17 8 


130 



in the study of adolescence lies in the fact that the sixth grade group is 
largely prepuhescent, the ninth grade group pubescent (at least for boys; 
girls mature somewhat earlier), and twelfth grade group post-pubescent. The 
sampling of these three phases of development during the age range in which 
adolescence normally occurs should be sufficient to provide evidence of any 
marked trend occurring during this period During the discussion to follow, 
these gioups will be refeired to as 12, 15, and 18 year-olds. As might be 
expected, the groups were quite heterogeneous with respect to church mem¬ 
bership. Among the 12, 15, and 18 year-old groups respectively there were 
19, 33, and 10 Catholic boys and 26, 19, and 18 Catholic girls The rest 
were scattered among Protestant denominations, with an occasional child 
of Jewish faith, or who indicated no church attendance 

Changes in Religious Beliefs 

The findings were analyzed first by ascertaining what proportion of each 
age group checked each statement indicating belief, disbelief, or uncertainty 
regarding that statement. Certain icsults of this analysis arc summarized 
in Table 2. An examination of these findings indicates dearly that a num- 

-—-- i 

“Taken from the Problem Check List (Junior and Senior High School Fcirrna) 
prepared by Dr Ross Mooney of the Ohio State University 
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TABLE 2 

Changes in Specific Religious Beliefs During Adolescence as Shown by the 
Percentage or 12, 15, and 18 Year-Old Chiidren Who Checked 
Various Statements Indicating (<t) Belief, (£) Disbelief, 
or (c) Uncertain ry (Wonder)* 


Statement 


God is a strange power working for 
good, lather than n peison 
God is someone who watches you ta 
see that you behave youiself, and 
who punishes you if you are not 
good 

I know there is a God 
Catholics, Jews and Protestants are 
equally good 
There is a heaven 
Only good people go to heaven 
Hell is a p/ace where you arc pun¬ 
ished for your sins on earth 
Heaven is heie on eaith 
People who go to church are bettei 
than people who do not go to chinch 
Young people should belong to the 
same church as their parents 
The main reason for going to church 
is to woiship God 

It is not necessary to attend church 
to be a Christian 
Only our soul lives aftei death 
Good people say prayers regularly 
Prayers are answered 
Prnyers aie a somce of help in times 
of trouble, 

Piayeia are to make lip for something 
that you have done that is wrong 
Every word in the Bible is true 
It is sinful to doubt the Bible 


“Wonder 

"Believe” “Not Believe" About” 


12 

15 

18 

12 

15 

18 

12 

ts 

18 

46 

49 

57 

31 

33 

21 

20 

14 

15 


70 

49 

33 

IS 

37 

48 

11 

13 

18 

94 

80 

79 

3 

5 

2 

2 

14 

16 

67 

79 

86 

9 

9 

7 

24 

11 

7 

S2 

78 

7+ 

4 

5 

5 

13 

16 

20 

72 

45 

33 

15 

27 

32 

13 

27 

34 

70 

49 

35 

16 

21 

30 

13 

27 

34 

12 

13 

14 

69 

57 

52 

18 

28 

32 

4 6 

26 

15 

37 

S3 

74 

17 

21 

11 

77 

56 

43 

13 

33 

+6 

10 

11 

11 

SS 

80 

79 

6 

12 

15 

4 

7 

6 

42 

62 

67 

38 

23 

24 

18 

15 

8 

72 

63 

61 

9 

11 

6 

18 

25 

31 

78 

57 

47 

9 

29 

26 

13 

13 

27 

76 

69 

65 

3 

5 

8 

21 

25 

27 

74 

so 

83 

U 

8 

7 

15 

10 

9 

47 

24 

21 

35 

58 

69 

18 

17 

9 

79 

51 

34 

6 

16 

23 

15 

31 

+3 

62 

42 

27 

18 

31 

44 

20 

26 

28 


^Discrepancies between the totals of “Believe,” “Not Believe,” and “Wonder 
About” and 100 per cent repiesent the percentages who did not respond to the 
statements Diffeiencca of S or 9 will ordinarily yield a CR of 2 0, depending upon 
the magnitude of the peicentages involved 


bei of rathei significant changes have occuncd Fust to be noted is the 
fairly marked discarding of such beliefs as “Eveiy word in the Bible is 
true," “It is sinful to doubt the Bible,” “God is someone who watches you 
to see that you behave yourself, and who punishes you if you are not good/’ 
Roughly two-thirds (close to 70 per cent) of the twelve-year olds believed 
these statements to be true, only a third or less of the eighteen-year olds 
would agree. Othei statements which were notably less frequently believed 
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by 18 than 12 year olds are ‘‘Only good people go to heaven,” “Hell is a 
place where you are punished for youi sms on earth,” and “Piavers are 
to make up foi something wiong j'ou have done ” Thus many lather specific 
beliefs taught to, or picked up by, young children are no longer held by 
most of those in the late teens 

Second, a gicater tolerance with lespect to religious beliefs and practices 
is apparent with development into adolescence. Thus more eighteen than 
twelve-year olds agree that “Catholics, Jews, and Ptotestants aic equally 
good,” that “It is not necessary to attend church to be a Christian ” Fcwci 
eighteen than twelve-year olds believe that “People who go to church arc 
better than people who do not go to church/’ that “Young people should be¬ 
long to the same chuich as then paicnts,” and that “Good people sav 
prayers regularly M 

Third, it will be noted that drops in the pioportion “believing” a state¬ 
ment are not necessarily compensated foi bv incteases m the propoition “not 
believing” that statement. With respect to certain beliefs, at least, the issues 
are far from settled even by 18 years of age Moic of the eightcen-vear old 
group, for example, “wonder about” the statement “Every word m the Bible 
is true,” than who agree with the statement or who disbelieve it. In the 
case of 12 of the 19 statements contained in Table 2, theic is n ticnd toward 
increased “wondering.” Such is hue of beliefs involving the hereafter 
(death, heaven, and hell), ceitain concepts of God, certain beliefs with 
respect to player and belief in the Bible. 

It is evident from these data that the religious views of adolescents in the 
late teens differ from those of twelve-year old children in a number of very 
significant ways. In fact, of the 52 statements included in this study, changes 
weic gient enough in 36 statements to be two or more times thcii standaid 
errors 8 That even the eighteen-year old group have not yet reached a satis¬ 
factory religious philosophy is suggested by the amount of uncertainty that 
exists with lespect to various beliefs and concepts. Howcvei, it must be ad¬ 
mitted that many a person with a “satisfactoiy” set of religious beliefs 
would check “wonder about” when asked to react in one of tlnee stated ways 

to statements such as those of this study 
* 

Religious Doubts and Problems 

It might be expected in view of the data thus far presented that theic 

9 lt would have been desirable to study age changes for particular groups, espe¬ 
cially Catholic and Non-Catholic, but theie weic too few cases in any paiticular 
category to make such analysis significant, 
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would be a general met ease during development in adolescence in the propor¬ 
tion of statements “wondered about” and probably also in the numbei of 
problems facet]. Both expectations are in line with tile beliefs apparently held 
by many writers in the field of adolescent psychology Two lines of evidences 
are presented regniding this question. First a “wonder score” was obtained 
for each subject by counting the number of items he checked as “wondering 
about” Second, a "pioblftn sccie” was obtained by an analysis of the re¬ 
sponses of each subject to the second portion of the questionnaire Responses 
to the problems there listed were summarized by giving weights of zero, 
one, and two respectively to iespouses of “never,” "sometimes/* and “often,” 
and summing the 18 responses The lesults of such analyses are summarized 
rn Table 3. 

TABLE 3 


Trfnds During Adolescence in the General Extent of Douut and Concern 
Regarding Rliigious Issues as Shown ey Mean “Wonder 51 and “Problem” 
Scores Ol- the Three Age Groups 



12 

A'gc 

15 

18 

CR Uiff 

12-18 

Wonder scores 

7.9 

8 1 

8 7 

11 

Problem scores 

97 

99 

9 9 

03 

No of cases 

17+ 

243 

130 



A slight trend is noticeable in the case of the average number of state¬ 
ments wondcied about, but the difference between the twelve-year old and 
the eightecn-ycar old gioups is so small compared to the amount of sampling 
error probably ptesent that it cannot safely be considered moie than a chance 
difference. In the case of the “problem scores” no difference appealed in 
the means for the tlnce age groups Thus insofar as these findings are con¬ 
cerned the hypothesis that adolescence is a period of generally increased reli¬ 
gious doubts and pioblcms is clearly not substantiated. Since age trends here 
(and also sex diftei cnees) are slight, it was decided to compare Catholics 
with non-Catholics by grouping sixth, ninth, and twelfth giadcs and both 
sexes together When this was done, it became apparent that Catholics had 
lower scores in both “wonders” and “problems” than did the non-Catholics 
In the case of “wonder scoies” the mean diffeience was 3 0 (CR 4.9) J in 
the case of “pioblem scotes” the mean difference was 1 2 (CR 2 2). 

That age trends exist with jespect to particular problem faced is to be 
expected, and appropriate data revealing such trends are presented m Table 4 
Over half of the eightcen-yeai old group of subjects indicate that the follow¬ 
ing problems trouble them sometimes or often 1 Disliking chuich seivice. 
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TABLE 4 

Frequency with Which Particular Religious Problems Exist at Various Agbs 
through Adoitscencc as Shown by Percentage of Different Age Groups 
Who Check Each Problem as Sometimes or On an Present 


Problem 

12 

Age 

15 

18 

c*nirr 

12-18 

Having a different religion from other people 

34 

25 

27 

13 

Disliking chinch service 

33 

47 

60 

49 

Being forced to go to church 

30 

31 

27 

06 

Disliking parents’ religion 

11 

8 

12 

07 

Failing to go to church 

67 

67 

67 

00 

Changing my idea of God 

29 

25 

31 

04 

Losing faith in religion 

Doubting prayer will bring good 

27 

32 

31 

08 

37 

44 

35 

04 

Getting help on religious problems 

S3 

54 

56 

0 6 

Choosing a religion 

21 

20 

15 

1 S 

Parents objection to chinch membership 

23 

14 

11 

26 

Wonting to know the meaning of religion 

S3 

48 

60 

1.2 

Wanting communion with God 

59 

47 

57 

03 

Heaven and hell 

53 

S3 

66 

23 

Sin 

71 

62 

72 

02 

Conflicts of science and religion 

42 

50 

57 

26 

Being teased about my leligious feelings 

26 

22 

18 

IS 

Wondering what becomes of people when they died 

67 

56 

80 

2.3 

Number of cases 

17+ 

243 

130 



Failing to go to church, Getting help on religious problems, Wanting com¬ 
munion with God, Wanting to know the meaning of religion, Heaven and 
Hell, Sin, Conflicts of science and religion, Wondering what becomes of 
people when they die It would seem as though adolescents do have certain 
religious problems regarding which they would like help, but appalently find 
conventional religions programs unsatisfying Three of the problems listed— 
Disliking church services, Heaven and Hell, and Wondering what becomes 
of people when they die—become more prevalent with increased age, the 
critical ratios of the twelve to eighteen-year old differences in these cases 
being over 2 0 One problem—Parents objection to church membership— 
decreases sufficiently to show fair statistical reliability. Just what is meant 
by this response is not clear. It may be that parents of twelve-year olds 
consider them too young to join a church. 

Discussion 

It is not implied by the selection of age groups of varying statuses with 
respect to pubescence, that the differences shown are a function of pubescence. 
Rather, it would seem more reasonable to assume that they are the result 
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of accumulated expenencc in combination with increasing intellectual matur¬ 
ity which makes the adolescent more capable of inteipreting the environment 
of ideas and facts m which he is becoming increasingly immersed. Greater 
intellectual maturity might be expected to inciease sensitivity to inconsis¬ 
tencies either among the beliefs and views an individual contacts, or between 
his already established beliefs and new learnings Also with greater maturity 
the adolescent is moic capable of abstract generalizations which might result 
in discarding some specific beliefs in favor of more general ones. 

Do such findings have any practical value ? To the psychologist and 
others interested in human development such data arc of interest as descrip¬ 
tions of how development proceeds But are there any implications for 
those interested in religious education? Two obvious implications may be 
mentioned First, those issues represented by statements which arc increas¬ 
ingly ”wondered about” as age ^increases may give clues as to appropriate 
topics for consideration in the teen years in both Sunday School classes and 
young people’s groups Second, beliefs disc aided by children as they grow 
older may well be studied for their implications for teaching at earlier ages. 
Children’s concepts regarding religion are more concictc and specific than 
arc those of adults, the latter tending to he abstract and general, This change 
jepiesents the noimal growth of concepts. It would seem desirable that 
the specific and concrete beliefs taught to children be beliefs compatible 
with the more abstract adult views, and not beliefs later to he discarded be¬ 
cause of incompatibility, 

A few comments now regaiding methods of studying adolescence. In 
studies of adolescent development it is ncccssaiy to include a sufficient age 
range in the sample to give perspective to the findings, Because a group 
of high school students have certain characteristics is no indication that 
those characteristics are peculiar to adolescence It may well be that young 
childien and adults as well show the same characteristics. The need for 
such an age perspective is interestingly demonstrated in data collected by 
P. M. Symonds and published by Shuttleworth (8, Fig 3170- "Philosophy 
of life” which is ordinarily assumed to be a problem and interest typical of 
adolescents, was demonstrated to be of more interest at 50 than at 15, The 
present study lias not involved such a wide age range as did Symonds, but 
some perspective is given. The situation in adult years needs also to be 
studied, 

However, certain difficulties are encountered in attempting to study wide 
age ranges by comparable procedures It is desirable to get reactions of 
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different age groups to essentially the same situation. But ten, eleven, or 
twelve-year old youngsters may be unable to compichend many statements 
entirely clcai to adolescents m the middle or late teens. Tile question may 
well be raised regarding the present study as to whether the youngest gioup 
could adequately comprehend the questionnaire used. The writers believe 
that their comprehension was adequate. No moie of the youngest group 
than the middle or oldest group failed to respond to the statements, and 
the responses of the twelve-year olds were, on the average, either comparable 
to the older age groups or continued tiends apparent in the fifteen and 
eighteen-year old companions. 

It is worthwhile also to point out that in reseaich of this sort, average 
scores may very well obscure more facts than they icveal This is the writer’s 
criticism of Dimock’s study. In contrast to his conclusion of the relatively 
static nature of religious ideas m adolescence, the picsent findings reveal 
rather significant shifts during the ages considcied The need for detailed 
analysis is revealed even within the present study. Avciage “wonder scores" 
and “problem scores" showed little change. Yet analysis of responses to 
specific beliefs and problems indicated changes of high statistical reliability. 
The meaning of any “score" rests to a considciable extent upon the particu¬ 
lar questions or items which that scoie summarizes, When items showing, 
increasing frequency of checking are added in with othci items of a dcci eas¬ 
ing trend, the differences cancel and a fairly stable over-all score may conceal 
the actual change 

It is probable that the use of a questionnaire dealing exclusively with 
religious issues has momentarily focused the subjects’ attention upon a rather 
narrow range of human experience, and by taking these experiences out of 
the context of everyday living may give a biased picture of the importance 
of such issues and problem in the lives of adolescents. Three of the problem 
items used in the present study were included m a modified form of the 
Mooney Problem Check List (Junior High Level) used by the senior writci 
in another study Although 22, 48, and 25 pei cent of ninth graders in the 
present study checked these items as bothering them sometimes or often, 
only 9, 18, and 20 per cent of a group of 100 ninth giadeis so checked the 
same items when they were included among a great variety of other kinds 
of problems. This is simply another illustration of the pait the instiumcnl 
used plays in determining the “facts" discovered, and warns against too 
literal an interpretation of the absolute figures presented in this paper The 
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diffeienccs noted and trends levealcd, however, may more safely be depended 
upon 1 

Summary 

Five hundred forty-seven children and adolescents, in three groups which 
averaged 12, 15, and 18 years of age, responded to a questionnaire which 
listed 52 statements representing various religious beliefs and 18 problems 
dealing with religious issues Many significant differences appeared in reli¬ 
gious beliefs when twelve-year olds and eighteen-yeai olds were compared 
A greater tolerance with respect to religious beliefs and practice, a discarding 
of a number of specific beliefs and increased '‘wondering about*’ statements 
regarding the hereafter (death, heaven, hell) constituted the major trends 
An analysis of responses of “wondering about” particular beliefs and “prob¬ 
lems” did not substantiate the commonly accepted hypothesis that adolescence 
is a period of generally increased religious doubts and problems Catholics 
“wondered about” fewer beliefs and checked fewei problems than did non- 
Catholics However, the specific problems checked by the subjects indicated 
that many do have problems of a religious sort, want help (in fact, one of 
the greatest problems seemed to be getting such help), but are dissatisfied 
with conventional church services 
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AN APPARENT CASE OF NEUROTIC INFLUENCE ON 

SOMATIC FUNCTION* 

Laboratory for Child Reseat ch, Mooschcari, Illinois 


Martin L, Rbymert 


This case is piesented to add to the case literature accumulating on tlus 
topic, The subject was the eight-year-old son of personal friends of the 
writer* The father is a lawyer with much dramatic experience during his 
college career. The mother (who made the material available, including 
the ladiologist’s X-rays and the pcdiatiician’s report, is a trained speech 
pathologist, 

In 1936, Geoige Bernard Shaw’s Candida was being produced by local 
theatrical talent under the direction of a Mr. P,, a professional from a 
neighboring town. The mother of the boy played the title role while his 
father played the part of her husband, Morell, a minister. The director, 
Mr P , took the part of Marchbanks, the poet in the play 

The subject, Bobby, was taken with his parents to rehearsals of the play on 
several Sunday afternoons He knew the members of the cast by their 
chaiactei-names and according to the mother ‘‘adored Mr. P. (Marchbanks) 
whom he had also met more intimately in his parental home when an occa¬ 
sional Sunday night supper was served." 

In the late afternoon, a few hours before the performance was to be 
given, Bobby became very ill, vomiting violently. Before the family had to 
leave for the auditorium, the mother called the pediatrician in whose care 
Bobby had been since birth. He suggested that the boy be brought to him 
for examination if the condition did not show improvement by morning. 
The boy pleaded with the mother not to go to the play. However, the play 
did go on. Both parents were anxious about the child as by evening lie 

^Received in the Editorial Office on February 2, 1943 

301 



302 


journal or genetic psychology 


was suffering more and was in great pain* Backstage telephone calls kept 
them in touch with the home. 

The boy was asleep when the parents leached home that night. The 
vomiting continued in the morning when he tried to eat anything so he was 
taken to the doctor who made an examination of tile chtld. The blood count 
was 10,900 white cells, 67 polynuclear, no segmented cells, and 2 cosmo- 
philcs An X-ray was taken that morning of the gall bladder Another one 
was taken later in the day after the mother had had the child home and fed 
him rich foods such as eggs, malted milk, etc The ieport from the radiolo¬ 
gist, dated November 20, 1936, is as follows* Film of gall-bladder after 
Dial dye shows elongated organ densely filled with dye (A). Film after 
fatty meal shows it greatly reduced in size (13). The conclusion of the 
icpoit was “Enlarged gall-bladdei with vciy active function/ 1 After about 
four days the digestive system began to function normally again. 

The cause of the disturbance was unknown to the mother although she 
conjectured that possibly some terrific emotional distuibaricc had been 
responsible for the physical upset. Since it occurred on the afternoon of 
the play’s presentation, the play might offer some clue. Nothing was said 
to the child but subsequently press clippings were read aloud and Candida 
was discussed when friends called Thus the topic was kept fresh and 

alive. Several days after, Bobby said to his mother. “Mother, I like 

Marchbanks I think he’s a swell guy and I don’t want you to say any¬ 
thing to him, hut I’m glad you didn't choose him instead of mv Daddy— 
and before all of those people I 1 ' This statement by the subject probably 
gives the key to his difficulty. In the third act of the play there is a scene 

where Candida “chooses” between Morell and Marchbanks. It is quite a 

dramatic and tense moment in the play. Now the child had seen the re¬ 
hearsal and knew that on every such occasion the mother (Candida) had always 
chosen Morell (the subject's father) However, anxiety ovci the possibility 
that she might choose otherwise on the night of the play, "and before all 
of those people” probably disturbed the child sufficiently to give rise to the 
somatic symptoms described heie His own liking for Marchbanks made 
him feel all the more keenly and realistically the difficulty of the “choice” 
his mother, as Candida, had to make nnd this factor piobably incieased 
his anxiety, His pleading with Ins mother not to go to the performance 
is consistent with this hypothesis. The fact that his difficulty was climaxed 
at about the time of the perfoimancc and that subsequently, when he 
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learned eveiything had gone well, the difficulty cleared up, fuither stiength- 
ens this interpretation 

Thus, while the evidence cited above is not conclusive pioof that wc have 
heie a case of “neurotic influence on somatic function," all facts seem to 
fit such a conclusion 

Laboiatuiy foi Child Research 
Moose hem t, Illinois 
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of original experimental research, ( c ) has a creative or revolutionary influence 
in some special field or the cntne field of psychology, (/f) presents important 
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{Gesellf AIlffj F L, in collaboration with Learned, y Ames, 
L B, Infant and Child in the Culture of Today, New York Harper 
1943 Pp 399 ) 


Reviewed by Dorothy Tilden Spoerl 


Infant and Child in the Culture of Today , m spite of certain theoretical 
weaknesses and omissions to be discussed later, fulfills a long felt want in 
the field of books for parents and other laymen interested in the problems of 
child psychology. Written largely in non-technical terms it is at the same 
time addressed to thinking persons and not “written-down” to a normative 
level as are so many of the books available for parent education. 

For the psychologist who was asked by a parent, “what shall I read that 
will help me with my child/' for the person who is interested in working with 
children and wants to know, “what will help me differentiate the interests 
and activities at various levels/’ for the medical person (including the den¬ 
tist, the person working with vision as well as the pediatrician) who is 
interested in “what are the psychological factors accompanying physical matu¬ 
ration" this is a book which can be recommended. And although one may 
feel, with the present reviewer, that it leaves much to be desired, one can 
say at the same time that among books of this kind it is one of the best 

The volume itself is divided into three main sections the first is con¬ 
cerned with Giowth and Culture, the second with 'The Growing Child, 
the last with The Guidance of Growth, Although somewhat inter-related 
one somehow gets the impression that perhaps the sections were not worked 
on in all cases by the same members of the group of four who are responsible 
for the book as a whole Because of differences in approach and materials 
the thiee sections will he considered somewhat separately m review. 

Growth and Culture 

This section seems to be far the weakest in the book It deals in rather 
generalized terms with vaiious pioblems of growth, personality, individuality, 
and culture, and often falls back upon a mere cataloguing of stages rather 
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than an understanding explanation of their essential nature, If one were to 
state tlie most apparent weakness of approach (both in this section and in 
the others) it would have to be the almost complete lack of any adequate 
theory of motivation. Indeed one might quite accurately state that the 
authors seem to have no theory of motivation at all. 

In considering the manner in which the problems of personality and indi¬ 
viduality aie presented one is struck by the stiong behavioristic attitude which 
pervades the writing Emotions and emotional experience seem to he outside 
of the realm of matters of real impoitancc. For instance, when in a discus¬ 
sion on the growth of the mind (p 20) the authors consider the thicc levels 
of reality which mental life embraces they aie the levels of the vegetative 
functions, the world of things, and the woild of persons Certainly beyond 
this there are at least the world of ideas, and the woild of the spirit, and to 
the clinically oriented person the world, which if not scpaiatc, at least colors 
all of the others, the world of emotions. 

Perhaps this ignoring of emotions is best illustrated in the discussion of 
personality, where are found these two statements: 

These mechanisms (those of developmental physiology) ore so lawful 
and so fundamental that childien of similar chronological age are in 
general most compninblc with respect to their emotional characteristics 
(P. 37), 

We wish to nyuid the suggestion that the personality of infant and 
child, is a pioduct of emotions which operate in some mysterious way 
thiough the subconscious oi otherwise We should piefcr to think of 
personality in less mysteiious and more realistic terms as a structured 
end product of the child's developmental past (p 37), 

Surely one cannot, if conversant with the literature of psychoanalysis or 
with clinical records of abnoimal and deviant behavior, believe but that 
emotional characteristics are one of the commonest, even the basic, cause of 
deviating behavior. It is, aftei all, the emotional complexes of the child 
which cause uneven development, abnoimal bebavioi, and the problems which 
arise in the course of child matuiation; and surely from this point of view 
emotional development since it is so important m the determining of hcliavioi 
(at least outside of Yale) must be the held in winch one finds the least rathei 
than the most comparability so fai as childien are concerned at any given 
age level. 

In this connection, and particularly with the second quotation in mind, 
one must raise the question as to how the child’s developmental past can 
ever be considered apart fiain his emotional past ? How can one ignoie in 
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the structuring of development the basic foundation of the structuie, which 
must always be the stiength and directions of the child’s emotional life? 
Whatever one may think of the details of Freudian psychology (which inci¬ 
dentally are ignored completely in this book, the one mention of Freud being 
a lcfeience to his "suggestion that dreams are the guardians of sleep”), it 
does seem that he, together with his followers and those who have used and 
modified his theories, has established the fact that emotions, and particularly 
the emotions of childhood, have a permanent and a fundamental effect upon 
the personality of any individual, whether he be infant, child, or adult. 

Indeed one often wondeis while reading Infant and Child in the Gultuic • 
of Today to what extent the authors feel that the physical life of the child 
is the personality of the child The statement is made in referring to the 
Behavior Profiles to be piesented later in the book that, "this profile sketches 
the pcisonality characteristics of a typical child of a given maturity” (p. 38), 
yet the characteristics most completely discussed aic physical characteristics, 
and certain peisonal-social characteristics. The piepondcrance of space, how¬ 
ever, goes to the physical characteristics. And the personal-social characteris¬ 
tics seem to be moic those having to do with the process of acculturation 
than that of personality development Unless, of course, personality is pri¬ 
marily physical. 

One other featuic of this section of the book should be mentioned. If the 
laymen can grasp the full import of the theory of "self-demand schedules 1 * 
they arc an excellent device Suggesting that following the clock is a dan- 
geious thing; and that the parent who will follow the child and see the 
individual variations can woik out a pattern for the behavior day of that 
particular child, the authors show how in this way the parent will become 
more understanding of the natuie of the child nnd the schedule which is 
optimal for him. Fluctuations in behavior are described as often being 
"forward thrusts” which the child is attempting The danger, for the lay¬ 
men, is in accepting the fluctuations as the demands and perpetuating them, 
but it is a danger which can be somewhat alleviated by a careful study 
of section two* 

The Growing Child 

This section of Infant and Child in the Culture of Today through a clear 
cut and ingeneous system, presents the factors of the physical and mental 
(but not the emotional) development of the child. It is the section of the 
book which makes one feel that the book as a whole is desirable for recoin- 
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mcndation to parents and atlicrs in search of material that will enhance 
their understanding; of childhood. 

Up to IB months of age the material is presented through the “Behavior 
Profile” and the “Behavior Day.” After that level there is added “Cultural 
and Creative Activities,” “Nursery Behavior,” and “Nursery Techniques” 
The Bchavioi Piofilc is a narrative description of the general level of the 
child designed to “give us a picture of the kind of child with which the 
culture has to deal at a certain stage of his maturity.” Tlicic seems to be 
little in the profiles which is not included in a clearer and more definitive 
form m the descriptions of the Behavior Day It does however, have a 
basic purpose of oiicntation town id the given level which is sufficiently ful¬ 
filled to be helpful to those not conversant with the developmental aspects 
of child life. 

The Behavior Day is a typical outline of the mannci in which a “some¬ 
what typical child” advances. Starting with a description of the physical 
events of the day from the time of waking, through naps, play, exclusions, 
meals, routines, and back: to sleep, it gives an excellent idea of what may be 
expected at various age levels. The reader needs always to bear in mind 
that, as the authors so often state, these are typical clays, they arc not meant 
to be set up as a guide foi the behavior day of a specific infant or child. 
Following this outline theie is a section in which various specific factors are 
considered: Sleep, Feeding, Elimination, Bath and Dressing, Self-Activity, 
and Sociality. Again it is noticeable that the emotional aspects aie largely 
missing. Indeed one feels that the orientation is much more physical than 
psychological, as though the. medically trained authors have often superseded 
the psychologiCally trained But withal it is a veLy real help to the parent 
in search of specific suggestion for general guidance, 

One thing which should piove especially helpful is the many explanations 
as to the cause of what would otherwise seem to be deviant behavior. To 
select one or two at random should be sufficient for illustration. It is pointed 
out that at 21 months there are frequently relapses in bowel training for 
the previously well trained infant. The explanation is offered that this is 
related to a new “but too powerful release mechanism ” If the parent who 
is upset about this apparently wilful regiession can be shown the cause and 
the normality of the incident he is able to accept what would otherwise be¬ 
come a focal point for emotional turmoil. Under social development at 30 
months is considered the “ritualism” which is said to be characteristic of 
this age Again it should help parents to accept the child's dislike of change 
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if he can understand the mechanism which underlies it Imaginative devices, 
such as imaginary companions and shifts in identity, are considered under 
the three-year-old level The treatment is somewhat superficial, being more 
or less dismissed with the statement “probably the intricacies of individual 
emotional development aie being woiked out by the child through these 
imaginative devices.’ 3 While for a real understanding of these phenomena 
it is necessary to considei carefully the deep-lying dynamic processes which 
mediate emotional development, it will, nevertheless, be helpful for the 
average parent if he can realize the frequency with which these devices de¬ 
velop in the life of children But, in a book of this type which is so apt to 
become “THE BOOK” by which a child is brought up there should have 
been a moie adequate presentation of the emotional factors which cause the 
regression, implement the ritualism, give birth to the imaginary companions, 
and can accrue to bowel control Again, the omission of an adequate theory 
of emotions and of motivation has seriously handicapped what would other¬ 
wise have been invaluable material. It retains still a great deal of usefulness. 

The other matciials presented need little discussion “Cultural and Cre¬ 
ative Activities” are foi the most part a listing of the manner in which a 
child will demonstrate his interest in books, music, painting, etc They are 
suggestive, and should prove helpful to the parent who is wondering “what 
the child is ieady for now” The section on “Nursery Behavior” shows how 
the behavior of the behavior day will be modified by the transition from 
home to school. The section on “Nursery Techniques,” while it will hardly 
be adequate for those who are actually dealing with children in a nursery 
school situation, will be helpful to parents who may wish to use the tech¬ 
niques at home 

The Guidance ov Growth 

To the mind of the reviewer this section, which by and large merely re¬ 
iterates in briefer foim many of the findings already discussed, adds little 
to the value of the book. And m its over-simplifications it constitutes, con¬ 
sidered as a whole, one of the best examples of the lack of consideration of 
the problems of emotion and motivation already discussed, 

The growth complex is held to have three outstanding features: the day 
cycle, the self-regulatory fluctuations, and constitutional individuality, If 
the latter were not dismissed in a partial page it might have contained some 
of the materials which the book so sadly lacks. 

The specific discussion of the growth complex is divided into sections 
concerned with what seem, apparently, to the authors to be its important 
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divisions' sleep, feeding, bowel conti ol, bladder control, personal and sex 
interests, and self-activity, sociality, self-containment, In the discussion of all 
of these the genetal noimal development of each is charted, the total impres¬ 
sion being that the sequential patterning is an extremely ordcily pioccss. In 
most cases a brief consideration of deviant bchnvioi is included. Unfor¬ 
tunately for the most part this deyiant behavior is dismissed as being a devia¬ 
tion fiom the normal developmental sequence, which if ignoied will again 
reach a stage of equilibrium 

For example these two brief quotations fiom the section on pcisonal and 
sex interests 

Indeed, so integtated and unified are the processes of psychological 
growth that an intelligent management of feeding, sleep, and elimination 
behavior, in itself, almost insures a favorable organization of other fields 
of bchnvioi The problems of so-called sex-hygiene may be approached 
with confidence, and without an undue sense of mysteiy (p 33+) 

There aie many stepping stones along the way,-—mticulate and maiticu- 
latc Here arc some of them: 

Johnny,—tliofs mo, * I am I That is my mother. * That is my 
father * lie is a man. * I am a boy * Susan is a girl * She has a 
father and mother too * I was ft baby. * I grew. * I came from my 
mother I ain going to get bigger. * I am going to go to school * (p 33+) 

Then later these thirteen statements aie referred to again: 

And so the spiral once more comes to a full turn By slow and not 
altogether painless stages the 5-yen r-old has achieved the thiiteen se¬ 
quential judgments which register his cultural maturity (pp 3+0-3+i) 

Certainly anyone would agree that the problems oi sex-hygiene can, and 
should be, appioachcd with “confidence, and without an undue sense of mys¬ 
tery " But they do not come alone through these “thiiteen sequential judg¬ 
ments/ 5 nor, in many cases without emotional crises which end in motiva¬ 
tional deviations that are of lasting effect If the child weic biought up in 
his home alone, and that home were near to perfection, and the dictates of 
Infant and Child were followed with caie, this might be true But the 
child has friends, a community, and experiences that we might wish to save 
him from, He hears stories from his classmates, he reads pornographic litera¬ 
ture, he gets a sense of guilt fiom his sexual experimentations, his social 
efforts are not received, and the 13 stages do not follow in oidcrly fashion, 
Or, if they did, he is emotionally unable to accept them as they stand. And 
the deviant behavior that icsults is not a simple deviation from the growth 
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complex, it is something which thwarts and twists that growth complex in an 
enduring manner 

Refeirmg to deviations in bowel conttol, to such problems as thumb suck¬ 
ing, etc, always the answer seems to be that they will run a genetal sequen¬ 
tial patterning, and that when the pattern has been completed they will tend 
to disfippeai Almost nevei is any reference made to the emotional and 
motivational factors which cause them in the first place, continue them in 
the second, and more often than not in the last analyses cause them not to 
disappear but lather to be transformed into some othei and more serious 
form of deviation 

It is for these reasons that the present re vie we i feels that it is unfortunate 
that section two of the book does not s>tand alone, for it is this section which 
will give it its lasting values, Many parents who try to assimilate the whole 
volume, and who accept too literally the doctrines of this last section will 
be led into seiious difficulties m the rearing of their childien. It is not that 
the hook contains statements that rig not true, it is rathei that the over¬ 
simplifications and more importantly the omissions, tend to lead to miscon¬ 
ceptions on the pait of the uninitiated layman. 

A met ican International College 
Spitngfield, Massachusetts 
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